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Abstract. The dark clouds in the constellation of Chamaeleon have distances of 
160-180 pc from the Sun and a total mass of ^5000 Mq. The three main clouds, Cha I, 
II, and III, have angular sizes of a few square degrees and maximum extinctions of 
Ay ~ 5-10. Most of the star formation in these clouds is occurring in Cha I, with 
the remainder in Cha II. The current census of Cha I contains 237 known members, 
33 of which have spectral types indicative of brown dwarfs (>M6). Approximately 
50 members of Cha II have been identified, including a few brown dwarfs. When 
interpreted with the evolutionary models of Chabrier and Baraffe, the H-R diagram for 
Cha I exhibits a median age of ~2 Myr, making it coeval with IC 348 and slightly older 
than Taurus (^1 Myr). The IMF of Cha I reaches a maximum at a mass of 0.1-0.15 Mq, 
and thus closely resembles the IMFs in IC 348 and the Orion Nebula Cluster. The disk 
fraction in Cha I is roughly constant at ~ 50% from 0.01 to 0.3 Mq and increases 
to ~ 65% at higher masses. In comparison, IC 348 has a similar disk fraction at low 
masses but a much lower disk fraction at M > 1 Mq, indicating that solar-type stars 
have longer disk lifetimes in Cha I. 



1. Introduction 



The southern constellation of Chamaeleon contains one of the nearest groups of dark 
clouds to the Sun (d ~ 160-1 80 pc). An extinction map of these clouds is shown in 
Figure m(Dobas hietaDl2005h . The main clouds in Chamaeleon have angular sizes 
of a few square degrees and are referred to as Chamaeleon I, II, and III (Hoffmeister 
1962)Q Digitized Sky Survey (DSS) images of Cha I and II are shown in Figure |2] 
and a color optical image of Cha I obtained by G. Rhemann is shown in Figure [3] 
These clouds contain signposts of rec ent star formatio n in the form of several reflec- 
tion nebulae, including C ed 110, 111, dCederbladlll946l) and the Infrared Nebula (IRN, 
Schwartz & Henize| [T983l) . An optical image of the area surrounding Ced 11 1 is shown 
in Figure |4] Newborn stars w ere first directly discovered in Chamaeleon throug h their 
variability and Ha emission ( Hoffmeister] 1 19621 : iHenizel 1 19631 : [Mendozai Il972h . The 
masses of the Chamaeleon clouds and the stellar densities of young stars within them 
are low compared to many other star-forming regions. Because Chamaeleon is nearby 
and well-isolated from other young stellar populations, it has been a popular target for 
studies of low-mass star formation. 



x In most publications, includ ing this review, the designations Cha II and Cha III have been reversed from 
the original ones assig ned by Ho ffmeisteJ d!962l) . 
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Figure 1. Extinction map of the Chamaeleon dark clouds (Dob ashi et al.ll2005h . 
The maximum extinction in this map is Ay ~10. 
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Figure 2. DSS images of Cha I (2° x 2°) and Cha II (1?5 x 1?5). The reflec- 
tion nebulae Ced 111 and Ced 112 are associated with the B stars HD 97048 and 
HD 97300, respectively. 




Figure 3. A wide-field optical color-composite image of the Cha I cloud (1?4 x 
2°). North is up and east is left. Courtesy G. Rhemann. 




Figure 4. An optical color-composite image of the Ced 111 reflection nebula in 
Cha I obtained with VLT (6.'8 x 11. '2). Four of the brightest young stars within this 
area are labeled. North is up and east is left. Courtesy ESO. 
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2. Distance 



Published distance estimates for Cha I have ranged from 115 to 215 pc dSchwartz 
1991b. The new e st me asurements by IWhittet et aD dl997l). iBertout et all (Il999l) . and 



Wichmann et al. (1998) are revisited in this sectionT lwhittet et al.1 (1198% measured 



a distance to Cha I by examining the distribution of extinction as a function of dis- 
tance for stars projected against th e cloud. That analysis was updated with newer 
photometr y by IWhittet et all ( 19971) . who derived lower and upper limits of 135 and 
165 pc. IWhittet et al.1 (119971) measured a second distance of 152±18 pc by assum- 
ing that HD 97300, which illuminates Ced 1 12, was on the zero age main sequence 
(ZAMS). They also considered the Hipparcos distan ces of 190±40 and 180±20 pc 
for HD 97300 a nd HD 97048 dPerrvman et al.l ll997l). By combining these four dis- 
tance constraints, Whit tet etail (1 19971) arrived at a final value of 160±15 pc. Although 
the strengths of the hydrogen lines in HD 97300 are consistent with those expected 
of a ZAMS star (IGrasdalen et al. 1975), the dist ance based on the ZAMS assumption 
is not used in this review. Be rtout et al. (1999) estimated the distance of Cha I us- 
ing the Hipparcos measurements for young stars associated with the cloud. Among 
those stars, only HD 97300, HD 97048, and CR Cha have both definitive evidence 
of membership in the cloud and robust Hipparcos distances (i.e., empty H59 field in 
the Hipparcos catalog). The weighted av erage of the para l laxes for these three stars 
corresponds to 175^16 P c - m comparison, IWichmann et al.l (1 19981) used the Hipparcos 
data for CR Cha, HIP 54738, and T Cha to estimate the distance of Cha I. However, 
HIP 54738 probably should be omitted because its H59 field in the Hipparcos catalog 
indicates that it may be an astrometric binary and T Cha is not a member of Cha I. 
Therefore, 175_ X g pc appears to be the most appropriate measurement from Hipparcos 
for stars in the cloud. The combination of this distance and the constraint of 135- 



165 pc from the extinction analysis of IWhittet et all (11997) indicates a best estimate of 

160-165 pc for Cha I. " 

The various publi shed distances for Ch a II are summarized by Whitte t~et al.l dl997 ). 
As they did for Cha I, IWhittet et all (1 19971) updated th e previous measurements of ex- 
tincti on as a function of distance for stars toward Cha II dFrancolll99ll : lHughes & Hart igan 
1 1992h . arriving at a distance of 178± 1 8 pc for the cloud. Thus, the distance of Cha II 
is equal to or slightly greater than that of Cha I. 



3. Cloud Structure 

The most obvious signature of a dark cloud is, of course, the darkness it imposes on 
the background star population. Extinction maps with resolu tions of a few arcminutes 
have been measured for the Chamaeleon clouds using optical dToriseva & Mattila l 19851 : 



Gregorio-Hetem et al.1 11988) and IR (Cambresy et al. 1997) sta r counts. The max imum 



extinction in these maps is Ay ~10, which occurs in Cha I dCambresv et al.lll997h . The 



levels of extinction in Chamaeleon are modest compared to many other dark clouds . 
Chamaeleon also has been mapped in molecules such as C 18 dToriseva et al.1 1990: 



IMizuno et alii 9991: lHayakawa et al.ll200ll: 


Gahm et al.l2002|:|Haikala et al. 20051), 12 CO 


(Boulanger et all 1 9981: iMizuno et al.ll2001 


). and 13 CO dMizuno et al.ll998l;|Hayakawa et al. 



ure[5] Based on these maps, Cha I has a total mass of ^1000 and Cha II and 



III each have masses of 1500-2000 M (e.g., Bo ulanger et al. 1998; IMizuno et al. 
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Figure 5. A large-scale 12 CO (J = 1-0) total-intensity map of the area surroundin g 
the Chamaeleon clouds obtained with the NANTEN telescope (Miz uno et alJ l2001). 
The x-axis is Galactic longitude and the y-axis is Galactic latitude. The boundaries 
of the observed area are indicated (solid lines). 



20011 ). Various combinations of maps in molecules, far-IR continuum, H I, extinc- 



tion, and polarization toward field stars have been used to study t he properties of the 
interstellar medium and magnetic field in the Chamaeleon clouds dWhittet et al.ll 19941: 



McGregor et aU1994l: H ariunpaa & Mattila 1996; Covino et al. 1997b; B oulanger et all 
19981 : lHayakawa et alJU999i : iKainulainen et al.ll2006l : iNaoi et aLll20061) . A particularly 



notable characteristic of the interstellar medium in Chamaeleo n is its unusually high 
value of Ry = Ay/E(B — V), which ranges betwe en 5- 6 dGrasdalen et alTll975l: 
Rvdgren|[T980l:lyrba & Rvdgrenlll984l:rSteenman & Tyil989klwhittet et alJl994ll987t 
19971 : lLuhmanll2004ah . IChiar et all (120071) obtained mid-IR spectroscopy of field gi- 
ants behind Cha I and other molecular clouds and compared the optical depth of the 
9.7 jira silicate feature in these data to near-IR color excesses. Unlike the diffuse 
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interstellar medium, these clouds did not show monotonically increasing silicate ab- 
sorption with extinction, indicating the presence of grain growth. Many surveys also 
have targeted the interstellar medium near individual dense cor es and young stellar ob- 
jects in Chamaeleon , which have incl uded maps in CS and CO ( Qlmi et al.ll 19941 [T9971 : 
Belloche et al.ll2006l:lLohr et al.ll2007l) . HCN and HNC dTennekes et al j200^Tand con- 



tinua at far-IR (Lehtinen et al. 2001), milli meter (He nning et al] |1993: Reipurt h et al. 



1996), and centimeter (Lehtinen et al.ll2003h wavelengths. One of the most popular tar- 
gets has been the millimeter source Cha-MMSl within the Ced 110 re flection nebula, 
which is probably in the Class stage or in an earlier, prestellar phase (IReipurth et al. 



pr 

19961 : Lehtinen et al.ll200lL 120031 : iBelloche et all 120061 : iTennekes et al.1 12006). In addi- 



tion, the Herbig AeBe stars associated with Ce d 1 11 and 1 12, HP 97048 and HP 97300, 
have been imaged in mid-IR emission bands (lSiebenmorgen et aO 19981 . 120001) and the 
environm ent of IRN has been observed through IR photometry, spectroscopy, and po- 



environm ent ot iKJN nas be en observed tnrougn ik pnotometry, spectrosco py, ana po- 
larimetry dCohen & Schwartzlll984l : lFeldt et al.ll998l : lAgeorges et al.ll996l : lGledhill et al 
1996). Solid methanol has been detected in the Cha I cloud thr ough mid-IR spec- 



trosco py of the Class I object Cha INa 2, also known as ISO 192 (IPontoppidan et al. 
2003b. 



4. Stellar Population 



A variety of signatures of youth have been used to search for young stars and brown 
dwarfs in the Chamaeleon clouds, including Ha emission, variability, X-ray emission, 
and IR excess emission. Many of the candidates identified with these diagnostics also 
have been observed spectroscopically to provide spectral types and conclusive evi- 
dence of youth and membership. Summaries of these search methods and compilations 
of known member s of Chamaeleon have appeared periodically in the literature (e.g., 
IWhittet et al. l ll987l : lGauvin & Stroidfl992l : ICarpenter et al.ll2002l : lLuhmadl2004ah . and 
updated ones are provided in this section. 



4.1. Ha 



Many of the first candidate members of the Chamaeleon clouds were found during 
Ha objective p r ism surveys (iHenizd 1 19631 : iMendozal 1 19721 : iHenize & Mendozal 11973 



ISchwartzl 1 19771 : iHartiganl 1 1993b . F ollowup optical photome t ry and spectro s copy were 

then p erformed on these candidates (lAppenzellertll977lll979l : lRydgrertll98d : lAppenzeiler et al 
19831) . A deeper Ha survey of the southern part of Cha I detected 13 members near and 



below the hydrogen burning mass limit, which are know n as Cha Ha 1 through 13 
(IComeron et all 19991 2000; Neuhaus er & Comeronl l 19991) . Since their discovery, these 
objects have been popular targets for studies of young low-mass stars and brown dwarfs 
because of their relatively close proximity to the Sun an d low extinction. For instance , 
Cha Ha 1 was the first brown dwarf detected in X-rays (Neuhause r & Comer6nlll99"8f) 



and several of t he Cha Ha sources h ave been used fo r study ing Li abundances in young 
low-mass stars dJohnas et all 120071) . IComeron et al.1 (|2004) performed a deep Ha sur- 



vey across all of Cha I and obtained spectra of candidates appearin g therein and other 
candidates from the literature. In doing so, IComeron et al.l (120041) i dentifi ed 1 8 new 
members, 15 of which were independently found by lLuhmanl (12004 a. 2007). 
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4.2. Variability 

Along with Ha emission, photo metric variability w as an early indicator of the presence 
of young stars in Chamaeleon (Hoffmeister 1962). The deepest variability survey in 
Chamaeleon was performed by ICarpenter et all (120021) . They conducted near-IR mon- 
itoring of a 0?72 x 6° strip in Cha I using the southern telesc ope of the Two-Micron 
All-Sky Survey (2MASS, ISkrutskie et"aT1l2006l) . In these data, ICarpenter etal] d2002l) 
discovered 10 objects that exhibited variability or if -band excess emission that were 
suggestive of youth and membershi p in the star-form ing region. Nine of these sources 
were observed spectroscopically by lLuhmanl (l2004ah : seven candidates were confirmed 
as members while the others were classified as background sources. One of these con- 
firmed members, CHSM 17173, has a spectral type of M8, making it the coolest and 
least massive known member of Cha I at that time. 



4.3. X-rays 

Since the 1980's, X-ray s atellites have been heavily employed in searching for new 
members of Chamaeleon. Feigelso n & Krissl ( 19891) obtai ned X-ray images of most 



of Cha I with the Einstein Observat ory and IWalter! d 19921) performed spectroscopy 
on some of the resulting candidates. Feigelson et all d 19931) detected more candidate 
members of Ch a I with the Rontgen Satell ite ( ROSAT), which were observed spec- 
troscopically by iHuenemoerder et all ( 19941) and lLawson et al.l dl996l). Similar o bser- 
vations have been perform e d toward Ch a II with AS CA ( Yamauc hi et all 1 19981) and 
ROSAT dAlcala et alJl200Ch . lAlcala et all d 19951 . 1 19971) and lCovino et all dl997al) used 
the ROSAT all-sky survey to identify candidate young stars across the entire Chamaeleon 
complex and obtained followup optical spectroscopy for these objects. The deepest 
X-ray observations of Chamaeleon have been performed with XMM-Newton and the 
Chandra X-ray Ob servatory. In an exp osure with XMM of a 27' x 27' field in the south- 
ern cluster in Cha I. lStelzer et all (120041) detected 38 of the 7 2 known members that were 
within the field of view. In the northern cluster in Cha I, iFeigelson & Lawson (2004) 
observed a 16' x 16 ' field with Chandra, detecting 27 previously known members. 
Feige lson & Lawsonl ((2004) found no new candidate members, and concluded that the 
known membership in their survey field is c omplete to ~0.1 M^ . Th e membership 



classifications based on t he X-ray data fr om IFeigelson & Lawsonl ( 2004b agreed well 
with th e classifications by Luhman (2004a) using other diagnostics. iRobrade & Schmittl 
(2007) obtained a deep XMM image centered on the young star T49 in Cha I, detect- 
ing 17 of the 23 known members within the field of view. The boundaries of the 
Chandra and XMM fields and the distributions of spectral types for all known mem- 
bers of Cha I within them are shown in Figures [6] and |7J respectively. The coolest 
known members of Cha I detected in X-rays are Cha Ha 1, Cha Ha 7, CHSM 17173 , 
and 2MASS J11011926-7732383B dNeuhauser & Comeronl l 19981: IStelzer et al.ll2004l : 
IStelzer & Micelall2007l : IRobrade & Schmittll2007l) . which have spectral types of M7.75 
to M8.25. 



4.4. Optical and Near Infrared 

Because of the modest extinction of most of the Chamaeleon clouds { Ay < 5), many of 



its members can be identified with op tical color-magnitude diagrams. lLopez Martf et al. 
d2004l . l2005l) and lSpezzi et"aD d2007b obtained images in Ha and broad- and intermediate 



band optical filters for most of the Cha I and II clouds. With these data, they identified 
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Figure 6. Boundarie s of X-ray images from Chan dra (middle box , 

Feige lson & Lawsonl 120041) and XMM (bottom and top boxes, IStelzer et aT]|2004t 
Robr ade & Schmittll2007l) shown wi th known members of Cha I (points). The con- 
tours represent the extinction map of Cambr lsy et al.l (1 19971) at intervals of Aj =0.5, 
1, and 2. 
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Figure 7. Distributions of spectral types for members of Cha I within the X-ray 
images and the ones that are detected (open and shaded histograms). 
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candidate low-mass members and estimated their spectral t ypes from the narrowband 
photometry. Spectr al classifi c ations o f the candidates from lLopez Marti et al.1 ( 2004 ) 
are summarized by Luhma^ d2007h . |Euhman (2007) performed a wide-field search 
for members of Cha I using data from 2MASS and the Deep Near-Infrared Survey of 
the Southern Sky (DENIS) and conducted deeper searches in smaller fields using broad- 
band optical imaging from Magellan Observatory and the Hubble Space Telescope. The 
candidates from these observations were then observed spectroscopically, resulting in 
the confirmation of 50 young stars and brown dwarfs. 

Near-IR imaging surveys have been used to search for new members of Chamae- 
leon by identifying objects with i^-band excess emission indicative of circum stel- 
lar disks. In the earliest study of this kind in Chamaeleon, Hyland et all (1 19821) and 
Jones et all (fl985) performed K-band scans of a relatively large area in Cha I (1400 arcmin 2 ) 



and obtained followup JHK photometry and optical spectroscopy for some of the 
detected source s to as sess their membership. Using i JK S photometry from DENIS, 
Cambresy et al. I (fl998l) found 54 candidate members in a 1?5 x 3° field in Cha I. Based 



on spectroscopy and color-magnitude diagrams of these candidates, iLuhma n (2004a) 
classified 10 as members and 27 as field stars, while the remaining candid ates could 
not be c lassified with availab le data. Using methods similar to those of ICambresy et al.1 
(119981). IVuong et all (l200lh produced a list of 70 candidate low-mass members of 
Cha 11. iBarrado y Navascues & Jayawardhanal ( 2004h performed spectroscopy on 20 
of these candidates and confirmed only one as a member, which they classified as 
M5.5. This s pectral type correspo nds to a mass of ^0.15 M & with the evolution- 
ary models of iChabrier et al.l ((2000) and Baraffe et al.l ( 19981) . placing it near the peak 
of the stellar initial mass functi on (§ I4.6.I ). By obtaining JHK images of 1 deg 2 in 
Cha I, iGomez & Kenyonl (120011) identified 100 candida te members that exhibited K- 
band excess emission. However, in the near-IR survey by lCarpenter et all ( 2002 ). few of 
these candida t es sho wed excesses. In an attempt to find m embers at substellar masses, 
iTamura et al.l (1 19981) and lOasa. Tamura.~& Sugitani ( 1999) obtained deeper JHK im- 
ages of a smaller field (5 ; x 5') in the northern cluster of Cha I. One of the resulting 
candidate brown dwarfs , OTS 44, has been spectroscopicall y confirmed as a member 
and classified as M9.5 (ILuhman et al.ll2004l : lLuhmanll2007j) while another candidate , 
OTS 32, is a low-mass star that may have an edge-o n disk (Luhman & Muenchl feOQS). 
In the deepest near-IR observations to date in Cha L lComeron & Claesl (12004) used the 
European Southern Observatory's Very Large Telescope to collect JHK images of a 
2?5 x 2'.h field. With these near-IR data, they identified a candidate brown dwarf at 
H ~ 22, which would corres pond to a mass below that of Jupiter for a bona fide mem- 
ber. IComeron & Cl aes (2004) obtained a low -resolution IR spectrum of the candidate, 
but they could not conclusively classify the object as either a member or a background 
source. 



4.5. Mid and Far Infrared 

Compared to near-IR photometry, data at mid- and far-IR wavelengths are much more 
sensitive to excess emission from circumstellar material. Data of this kind are partic- 
ularly useful for detecting the youngest, most embedded members of a star-forming 
region. Mid- and far-IR searches for new members have been performed with the In- 
frared Astronomical Satellit e (IRAS) for large fract i ons of Cha I and II and for smaller 
fields around Ced 110, 111, dAssendorp et al.lll990l : IPrusti et alJll99lh. Similar s urveys 



were later conducted with the Infrared Space Observatory (ISO, iNordh et all 1 19961 : 
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Figure 8. Near- and mid-IR imag es of the region su rrounding the Ced 110 
reflection nebula in Cha I (5' x 5', Luh man et al.1 120081) . All known members 
of Cha I within this area are labeled. 2MASS Jl 1062942-7724586, 2MASS 
Jl 1070369-7724307, 2MASS 1 106-7724 and 2MASS 1 107-7724 are highly red- 
dened, low-mass disk-bearing sources. A redder and fainter candidate member of 
Cha I a ppears 7" northwest of 2MASS Jl 1062942-7724586. The protostar Cha- 
MMSl (lReipurthetal.il 19961) is detected at 24 /im. The faint source in the middle of 
the 24 jjm image (southeast of Ced 1 10-IRS4) is a latent image from Ced 1 10-IRS6. 
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Figure 9. Optical and IR images of the region sur rounding the Ced 1 12 reflection 
nebula in Cha I (5' x 5'. iLuhman & Muenchll2008l) . All known members of Cha I 
within this area are labeled. OTS 32 is a low-mass star that may have an edge-on disk. 
2MASS Jl 1095493-7635101 is one of the least massive known Class I sources. 



Persi et al.l [ l99 9, 2000. 120031 : iLehtinen etai1l200lh . which provided greater sensitiv 



ity and higher spatial resolution than IRAS. By combin i ng im ages at 6.7 and 14.3 //m 
from ISO with near-IR data from DENIS. [Persi et all ( 2000h reported th e discovery 
of 34 new young stars in Cha I. Through spectroscopy, Luhmanl ( 2004al) confirmed 
the memb ership of eighteen o f these stars and found that 10 others were field stars. 
In Cha II, lAlcala etlril d2006l) used data from ISO to identify a candidate low-mass 
object, which they spectroscopically confirmed as a member. The newest IR satel- 
lite, the Spitzer Sp ace Telescope, al s o has been used to map the Chamaeleon clouds. 
lYoung etail (120051) and lPorras et all (l2007t) obtained Spitzer images of Cha II between 
3.6 and 160 /im. Even with the unprecedented sensitivity of these data, only a few new 
young stars were discovered. Using a combination of IJH K photometry from ground- 
based telescopes and mid-IR measurements from Spitzer, lAllers et all (12006 . 12007 ) 
searched for young brown dwarfs with disks in Cha II a nd other star-formin g regions. 
Through this work, they recovered the object found by lAlcala et all (12006) with ISO 
and discovere d tw o additional substella r mem bers of Cha II. Similarly. ILuhman et al. 



(2005c, 2008) and ILuhman & Muenchl d2008l) used deep Spitzer images of Cha I to 
find new stars and brown dwarfs with disks, including the least massive known Class II 
and Class I members of the cluster and possible edge-on disks. Some of these new 
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members are within the groun d-based and Spitzer i mages of Ced 110 and Ced 112 in 
Figures [8] and [9] The survey of iLuhman et al.l d 2008) demonstrated that the current cen- 



sus of disk-bearing members of Cha I is nearly complete at stellar masses except for 
close companions and Class sources, while the completeness at substellar masses is 
uncertain because of contamination by faint red galaxies. 

4.6. Current Census 

Although a large number of surveys for young stars have been performed in Chamae- 
leon, many of the objects that have been referred to as members lack either conclusive 
evidence of membership or accurate spectra l classifications. To refine the census of 
known members of Cha I, iLuhmanl ( 2004a) obtained optical spectra of most of the 
objects that were previously identified as possible members of the cluster, that lacked 
either accurate spectral classifica t ions or evidence of membership, and that were suffi- 
ciently bright (/ <^18). ILuhmanl (2004a) then used these spectroscopic data and other 
available constraints to evaluate the spectral classifications and membership status of 
the candidate members of Cha I that appeared in previous studies of the cluster. The 
resulting census contained 1 58 members. A likely member that was overlooked in that 
census i s ESQ Ha 281 fr om iReipurth & Zinneckeri dl993h and iBrandner & Zinnecker 
19971) . ILuhmanl d2004al) assigned m embership to SGR 1 and ISO 13 based on the 



spectral type fromlSaffe et all ( 20031) and a detection of mid-IR excess emission from 
Persi et aLT(l2000l). respectively. However, the y have been classifie d as a field sta r and 
a galaxy (Luhman 120071 : ILuhman et al.l l2008h . The census from ILuhmanl (120071) did 
not include protostellar sources that have been detected only at far-IR wavelengths 
and longward, such as Cha-MMSl (lReipurthetal.lll996h. Because this source has 
been detected at 24 /im dBellocheet all 12006b ILuhman et al.l 120081), it is i ncluded in 
the list of members in this review. S ince the census of ILuhmanl d2004aT). 78 addi - 
tional members have been id e ntified by IComeron et al.N2004hJLuhmanl(l2004bll2007l), 
Luhman et all d2004 l2005cl 120061. l2008h . and ILuhman & Muenchl d2008h . ILuhmanl 
(l2007h also spectroscopically confirmed t he membership of two candidate companions, 
T3B and T39B. Three young stars from ICovino et al.l dl997al) share the same prope r 
motion as Cha I, and thus are ado pted as member s of Cha I ILuhman et al.1 d2008l) . 
Meanwhile, four young stars from |Ljihman| (l2007h . 2MASS Jl 1183572-7935548, 
J11334926-7618399, Jl 1404967-7459394, and Jl 1432669-7804454, are not coun- 
ted as members because their proper motions suggest membership in e Cha association 
rather than the Cha I cloud dLuhman et al.ll2008h . The resulting census of Cha I contains 
237 sources and is compiled in Tables 1 and 2. Table 1 lists the various identifications 
that have been used fo r each member, which is an updated version of the compilation 
of source names from ICarpenter et al.l (l2002h . Table 2 provides all available spectral 
type measurements and evidence of membership. The latter consists of Ay ^ 1 and a 
position above the main sequence for the distance of Cha I (Ay), strong emission lines 
(e), Na I and K I strengths intermediate between those of dwarfs and giants (NaK), 
strong Li absorption (Li), IR excess emission (ex), the shape of the gravity-sensitive 
steam bands (H2O), or a proper motion (//), p arallax (it), or radial v elocity (rv) that is 
similar to that of the known members of Cha I (lLuhmanll2004aL l2007h . The positions of 
the kn own members of Cha I are plotted with the extinction map from ICambresy et al. 
d 19971) in Figure [TO] 



The most recent estimates of extincti ons, lum i nositie s, and effective t emper atures 
for members of Cha I are provided by ILuhmanl ( 20071) . ILuhman et all (2008), and 
Luhman & Muenchl ( 20081) . The Hertzsprung-Russell (H-R) diagram for the cluster 
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Figure 10. Spatial di stribution of known members of Cha I (points, iLuhmanl 
120071 : ILuhman et al. 2008). P robable members of the e Cha young association are in- 
dicated (open t riang les, ICovino et alj|1997at iFeigelson et alj|2003t lLuhmanll2 004c; 
ILuhman et al.ll2008h . The contours represent the extinction map of Cambres v et al.l 
(11997|) at intervals of Aj =0.5, 1, and 2. 
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Figure 11. H-R diag rams of Cha I dLuhmanl l2007t iLuhman et aT] l2008t 
Luh man & Muenchl2008l). IC 348 dLuhman et alj2003bl) . and Taurus dBriceno et al. 
2002; Luhman et al.l 12003 al) shown with th e theoretical evolutio nary models of 
Bara ffeetalJ (1 19981 0.1< M/M Q <1) and IChabrier et al.l (I2000L M/M Q <0.1), 
where the mass tracks (dotted lines) and isochrones (solid lines) are labeled in units 
of Mq and Myr, respectively. 



is shown i n Figure fill For comparison, H-R diagra ms for IC 348 and Taurus are also 



included (Briceno et al. 2002; Luhman et al. 2003a 



According to the evolutionary 



models of iBaraffe et aD ([1998) and IChahrier et all (EoOO). Cha I has a median age of 
~2 Myr, which is similar to that for IC 348 and slightly greater than the age of ~ 1 Myr 
for Taurus. The distribution of isochronal ages suggests that star formation began 3-4 
and 5-6 Myr ago in the southern and north ern subclusters , respectively, and has contin- 
ued to the present time at a declining rate (Luhmanl l2007l) . The combination 
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Jl 1013205 


-7718249 


ESOHa554 


Jl 1020610 


-7718079 




J11021927- 


-7536576 




Jl 1022491 - 


-7733357 


Tll,Caml-15,CSCha,Sz9,HM7,CHXR10,CHX4,HBC569,ISO3,B10,1101 1-7717 


Jl 1022610 


-7502407 




Jl 1023265 


-7729129 


CHXR71,Caml-16,Hnl,ISO4,BH,[LES2004]453 


J11024183 


-7724245 


[LES2004]423 


Jl 1025374- 


-7722561 


[LES2004]424 


Jl 1025504 


-7721508 


T12,Caml-17,Szl0,HM8,[LES2004]456 


J11034186 


-7726520 


ISO28,CHSM757,[LES2004]422 


Jl 1034764 


-7719563 


Hn2,CHSM1012,Caml-19,ISO32,B13a,[LES2004]425 


Jl 1035682 


-7721329 


CHXR12,CHSM1403,Caml-21,Hn3,ISO34,B14 


Jl 1040425 


-7639328 


CHSM1715,ESOHa557 


Jl 1040909 


-7627193 


T14,CHSM1898,Caml-22,CTCha,Szll,HM9,CHXR13,HBC570,11027-7611 


Jl 1041060 


-7612490 


CHSM1982 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS Names 



Jl 1042275- 


-7718080 


T14a,CHSM2482,Caml-24,ISO46,11030-7702,HH48 


Jl 1044258- 


-7741571 


ISO52,CHSM3319,Caml-26,B18,[SMN2004]2,ESOHa558,[LES2004]457 


Jl 1045 100- 


-7625240 


CHXR14N,CHSM3657,Caml-27 


Jl 1045285- 


-7625514 


CHXR14S,CHSM3716,Caml-28 


Jl 1045701 - 


-7715569 


T16,CHSM3876,Caml-29,Szl3,ISO55,B19,[LES2004]603 


Jl 1050752- 


-7812063 




Jl 1051467 - 


-7711290 


Hn4,CHSM4629,Caml-30,[LES2004]622 


Jl 1052272- 


-7709290 




Jl 1052472- 


-7626209 




Jl 1054300- 


-7726517 


CHXR15,CHSM5856,Caml-34,ISO65,B22,[SMN2004]6,[LES2004]449 


Jl 1055261 


-7618255 


T20,CHSM6267,Caml-35,UVCha,S6336,CHXR18,HBC571 


Jl 1055780- 


-7607488 


HD96675 


Jl 1060010 


-7507252 




Jl 1061540- 


-7721567 


T21,CHSM7184,Caml-36,CHXR19,CHX7,ISO75,11048-7706,Cedll0-IRS2,GlassF,[SMN2004]8 


Jl 1061545 


-7737501 


Cam2-19,[SMN2004]7,[LES2004]432 


Jl 1062554- 


-7633418 


ESOHa559 






CHXR73B 






ChaJl 1062854-7618039 


Jl 1062877- 


-7737331 


CHXR73A,CHSM7730,ISO78,B25,[SMN2004]9,[LES2004]433 


Jl 1062942 - 


-7724586 




Jl 1063276- 


-7625210 


CHSM7869,[LES2004]712 






Cha-MMSl 


Jl 1063799- 


-7743090 


ChaHal2,CHSM8077 


Jl 1063945 - 


-7736052 


IS079,CHSM8134,GK13 


Jl 1064180 


-7635489 


Hn5,CHSM8234,Caml-37,[LES2004]751 


Jl 1064346- 


-7726343 


T22,CHSM8284,Caml-38,UXCha,S6337,ISO80,[SMN2004]10,[LES2004]450 


Jl 1064510- 


-7727023 


CHXR20,CHSM8369,Caml-39,CHX8,ISO81,B26,Cedll0-IRS3,[SMN2004]ll 


Jl 1064658 


-7722325 


Cedl 10-IRS4,CHSM8415,Caml-40,ISO84, 1 105 1 -7706 


Jl 1065733- 


-7742106 


CHXR74,CHSM8892,ISO87,B27,[SMN2004]12 


Jl 1065803- 


-7722488 


IS086,CHSM8924,Cedl 10-IRS1 1 


Jl 1065906 


-7718535 


T23,CHSM8978,Caml-41,UYCha,Szl6,S6340,HMll,ISO89,Cedll0-IRS5,[LES2004]452 


Jl 1065939 


-7530559 




Jl 1070324- 


-7610565 





Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS Names 







ESOHa281 


Jl 1070369 


-7724307 








ChaJl 1070768-7626326 


J11070919 


-7723049 


Cedll0-IRS6,CHSM9387,Caml-42,ISO92,l 1057-7706 


J 1 1070925- 


-7718471 


IS09 1 ,CHSM939 1 ,Cam2-2 1 


J11071148- 


-7746394 


CHXR21,CHSM9467,Caml-44,Hn6JSO94,KGl,B28,[SMN2004]13 


J11071181- 


-7625501 


CHSM9484,[LES2004]71 1 


J11071206- 


-7632232 


T24,CHSM9496,Caml-45,UZCha,Szl7,S6341,CHXR75 


Jl 1071330 


-7743498 


CHXR22E,CHSM9542,Caml-46,KG2,B29,[SMN2004]15 


J11071622 


-7723068 


IS097,CHSM9652,Cam2-23,KG3 


Jl 1071668 


-7735532 


ChaHa 1 ,CHSM967 1 JS095, [SMN2004] 17 


Jl 1071860- 


-7732516 


ChaHa9,CHSM9753JS098 


Jl 1071915 


-7603048 


T25,CHSM9782,Caml-47,Szl8,HM12,HBC572,l 1057-7546 


Jl 1072022 - 


-7738111 




Jl 1072040- 


-7729403 


ISO99,[SMN2004] 19,[LES2004]448 


Jl 1072074- 


-7738073 


T26,CHSM9847,Caml-48,DICha,Szl9,HM13,CHXR23,CHX9,HBC245JSO100,KG6,B32, 11059— 7721,Cedlll-IRSl, 






LkHa332-l,[SMN2004]20 


Jl 1072142 - 


-7722117 


B35,CHSM9872,Cam2-24,ISO101,KG7 


Jl 1072443- 


-7743489 


[LES2004]429 






ChaJl 1072647-7742408 


Jl 1072825- 


-7652118 


T27,CHSM 10 1 38,Caml-49, VVCha,Sz20,S6342,HM 14,CHXR24,HBC573,KG 1 2 


J11073519- 


-7734493 


CHXR76,CHSM10394,Caml-51JSO106,KG15,B34,[SMN2004]22 


Jl 1073686 


-7733335 


CHXR26,CHSM10464,Caml-52JSO108,KG17,B35,[SMN2004]23 


Jl 1073775- 


-7735308 


ChaHa7,CHSM10496,[SMN2004]25 


Jl 1073832- 


-7747168 


[SMN2004]24,ESOHa560 


Jl 1073840- 


-7552519 




Jl 1074245 - 


-7733593 


ChaHa2,CHSM10685JSOlll,KG20,[SMN2004]26 


Jl 1074366 


-7739411 


T28,CHSM10737,Caml-53,Sz21,HM15,CHXR27,HBC574JSO112,KG21,B36,[SMN2004]27 


Jl 1074610- 


-7740089 


ChaHa8,CHSM10837,[SMN2004]28 


Jl 1074656 


-7615174 


CHSM 10862 


Jl 1075225- 


-7736569 


ChaHa3,CHSMl 1 1 14JS01 16,KG23,[SMN2004]29 


Jl 1075588- 


-7727257 


CHXR28.CHSM1 1256,Caml-54,CHX10a,ISOl 17,KG24,B37,[SMN2004]30 


Jl 1075730- 


-7717262 


CHXR30B,CHSM11315,Caml-55,KG26,B38b,11065-7701,Cedll0-IRS7,[LES2004]609 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS Names 



Jl 1075792- 


-7738449 


T29,CHSM11344,Caml-56,Sz22,HM16,ISO119,KG28,B39,[SMN2004]31 


Jl 1075809 


-7742413 


T30,CHSM11351,Caml-57,Sz23,ISO120,KG27 


Jl 1075993 


-7715317 


ESOHa561,[LES2004]610 


J 11080002 


-7717304 


CHXR30A,CHSM11416,Caml-58,ISO122,KG30,B38a,[LES2004]608 


Jl 1080148- 


-7742288 


T31,CHSM11462,Caml-59,VWCha,Sz24,S6343,HM17,CHXR31,CHXll,HBC575,ISO123,KG31,B40, 






Cedl 1 1-IRS3,[SMN2004]32 


Jl 1080234- 


-7640343 


[LES2004]717 


Jl 1080297 


-7738425 


ISO126,CHSM11529,Cam2-32,KG33,[SMN2004]33,ESOHa562 


Jl 1080329- 


-7739174 


T32,CHSM1 1547,Caml-60,CUCha,Sz25,HM18,CHXR29,HBC246,ISO124,KG34,l 1066— 7722,Cedl 1 1-IRS2, 






HD97048,[SMN2004]34 


Jl 1080609 


-7739406 








T33B 


Jl 1081509- 


-7733531 


T33A,CHSM12055,Caml-61,CHXR32,CHX12,ISO135,KG39,B42,11068-7717,Cedlll-IRS4,GlassI,[SMN2004]37 


Jl 1081648 


-7744371 


T34,CHSM12090,Caml-62,Sz26,HM19,ISO136,KG40,B44,[SMN2004]38 


Jl 1081703- 


-7744118 


ChaHal3,CHSM12108,ISO137,KG41,[SMN2004]39 


Jl 1081850 


-7730408 


ISO138,CHSM12159,[LES2004]410 


Jl 1081896 


-7739170 


ChaHa4,CHSM 1 2180, [SMN2004]40 






ChaJl 1081938-7731522 


Jl 1082238- 


-7730277 


ISO143,CHSM12355,KG45,[LES2004]411 


Jl 1082404- 


-7739299 


ChaHalO,CHSM12438 


Jl 1082410- 


-7741473 


ChaHa5 ,CHSM 1 2442JSO 144,KG47, [SMN2004]4 1 


Jl 1082570- 


-7716396 




Jl 1082650- 


-7715550 


ISO147,CHSM12525,[LES2004]613 


Jl 1082927 - 


-7739198 


ChaHQll,CHSM12653 






ChaJl 1083040-7731387 


Jl 1083896 


-7743513 


IRN,CHSM13053,Caml-63,ISO150,KG49,l 1072-7727,Cedl 1 1-IRS5 


Jl 1083905- 


-7716042 


T35,CHSM13058,Caml-64,Sz27,HM20,C6-l,HBC576,ISO151,KG50,Cedll0-IRS8 


Jl 1083952- 


-7734166 


ChaHa6,CHSM 1 3082JSO 152,KG5 1 ,[SMN2004]43 


Jl 1084069- 


-7636078 


CHXR33,CHSM13131,Caml-65,CHX13a,Cl-10,ISO153,KG52,[FL2004]8,[LES2004]752 


Jl 1084296- 


-7743500 




Jl 1084952- 


-7638443 




Jl 1085090 


-7625135 


T37,CHSM13553,Caml-68,Sz28,ISO157,KG54,[FL2004]15,[LES2004]709 


Jl 1085176- 


-7632502 


[LES2004]737 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS 



Names 



Jl 1085242-7519027 RX Jl 108.8-7519B 

Jl 1085326-7519374 RX J1108.8-7519A 
J11085367-7521359 

Jl 1085421-77321 15 CHXR78C,CHSM13696,Caml-69,ISO160,KG56,B45,[SMN2004]45 

Jl 1085464-7702129 T38,CHSM13707,Caml-70,VYCha,Sz29,S6346,HM21,C4-5,HBC577,ISO162,KG58 

Jl 1085497-7632410 ISO165,CHSM13720,KG59,ESOHa564,[LES2004]735 

Jl 1085596-7727132 IS0167 

Jl 1090512-7709580 Hn7,CHSM14124,Caml-71,ISO174,[LES2004]615 

Jl 1091 172-7729124 T39A,CHSM14388,Caml-72,Sz30,CHXR36,CHX14,C7-7,ISO182,KG74,B46,[SMN2004]47 
T39B 

Jl 1091297-77291 15 

ChaJl 1091363-7734446 

Jl 1091380-7628396 CHXR35,CHSM14469,Caml-73,Hn8,Cl-15,KG75,[FL2004]25,[LES2004]708,[RS2007]4 

Jl 1091769-7627578 CHXR37,CHSM14604,Caml-74,ISO185,KG77,[FL2004]26,[RS2007]5 

Jl 1091812-7630292 CHXR79,CHSM14623,Caml-75,Hn9,Cl-18,ISO186,KG79,[FL2004]27,[RS2007]6 

Jl 1092266-7634320 Cl-6,CHSM14800,Caml-76,ISO189,KG82,OTS10,Cedll2-IRS2,[FL2004]29,[LES2004]731 

Jl 1092379-7623207 T40,CHSM14843,Caml-77,VZCha,Sz31,S6347,HM22,CHXR39,HBC578,KG83,11078-7607,Cedll2-IRSl,[RS2007]7 

Jl 1092855-763328 1 ISO 1 92,CHSM 1 5044,Cam2-4 1 ,KG87,OTS 1 5, [FL2004]33 

Jl 1092913-7659180 [LES2004]602 

Jl 1093543-7731390 

Jl 1093777-7710410 Cam2-42 

Jl 1094006-7628391 CHXR40,CHSM15504,Caml-78,CHX15b,ISO198,KG92,[FL2004]38,[RS2007]9 

Jl 1094192-7634584 Cl-25,CHSM15576,Caml-79,ISO199,KG93,OTS19,[FL2004]41 

Jl 1094260-7725578 C7-l,CHSM15600,Caml-80,ISO200,KG95,Cedl 10-IRS9,ESOHa565,[LES2004]418 

Jl 1094525-7740332 [SMN2004]51,ESOHa566,[LES2004]434 

Jl 1094621 -7634463 Hnl0E,CHSM15745,Caml-82,T42,Sz32,HM23,Cl-24,ISO204,KG97,OTS24,11083-7618,Cedll2-IRS4,[FL2004]43 

Jl 1094742-7726290 B43,CHSM15784,Caml-84JSO207,KG101,[SMN2004]52,ESOFfa567,[LES2004]417 

Jl 1094866-7714383 ISO209,CHSM15850,Cam2-45 

Jl 1094918-7731 197 KG102 

Jl 1095003-7636476 T41,CHSM15900,Caml-85,CHXR42,Cl-ll,ISO211,KG103,OTS26,11082-7620,Cedll2-IRS3,HD97300,[FL2004]44 

Jl 1095215-7639128 ISO217,CHSM15980,KG106,GK29,[FL2004]46,[LES2004]726 

Jl 1095262-7740348 CHSM15991 

Jl 1095336-7728365 ISO220,CHSM16023,GK30,[LES2004]412 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS 



Names 



Jl 1095340-7634255 
Jl 1095407-7629253 
J11095437-7631113 
Jl 1095493-7635101 
Jl 1095505-7632409 
Jl 1095873-7737088 



Jl 1100010- 
J11100192- 
Jl 1 100336- 
Jl 1 100369- 
Jl 1 100469- 
Jl 1 100658- 
Jl 1 100704- 

Jl 1100785- 
Jl 1100934- 
J11101141- 
Jl 1101153- 
Jl 1 102226- 
Jl 1 102852- 
Jl 1103481 - 
Jl 1103644- 
J11103801- 
Jl 1104006- 
J11104141- 
Jl 1 104959- 
Jl 1 105076- 
Jl 1 105333- 
Jl 1 105359- 
Jl 1105597 - 
J11111083- 
Jl 11 12249- 



-7634578 
-7725451 
-7633111 
-7633291 
-7635452 
-7642486 
-7629376 

-7727480 
-7632178 
-7635292 
-7733521 
-7625138 
-7716596 
-7722053 
-7722131 
-7732399 
-7630547 
-7720480 
-7717517 
-7718031 
-7634319 
-7725004 
-7645325 
-7641574 
-7745427 



T42,CHSM16026,Caml-86,Sz32,HM23,Cl-5,HBC579,ISO223,KG109,OTS27,11083-7618,[FL2004]47,[LES2004]753 

T43,CHSM16052,Caml-87,Sz33,CHXR41,CHX15,Cl-17,ISO224,KG110,[FL2004]48,[RS2007]12 

IS0225,CHSM 1 6067,GK3 1 , [FL2004]49 

Cl-2,CHSM16096,Caml-88,ISO226,KGlll,OTS28,Cedll2-IRS5,[FL2004]51 

T45,CHSM16254,Caml-89,WXCha,Sz35,S6349,HM25,CHXR43,CHX17,C8-3,HBC581,IS0228,KG114,B48, 
1 1085-7720,Cedl 1 1-IRS6,[SMN2004]54 

T44,CHSM 1 6307,Caml-90,WWCha,Sz34,S6348,HM24,CHXR44,C 1 -7,HBC580,ISO23 1 , KG 1 1 6,OTS29, [FL2004]53 

[LES2004]419 

OTS32 

Hnll,CHSM16436,Caml-91,Cl-4,ISO232,KG117,OTS33,[FL2004]55 

T45a,CHSM16470,Caml-92,CHXR45,CHX16,Cl-9,HBC582,ISO233,KG118,OTS35,GK-l,[FL2004]56 

T46,CHSM16560,Caml-93,WYCha ) Sz36,S6351,HM26,CHXR46,Cl-16,HBC583,ISO234,KGl 19,11085-7613, 

Cedll2-IRS6,[FL2004]58,[RS2007]13 

ISO235,CHSM16611,KG120 

OTS44,CHSM16658 

ISO237,CHSM16751,Cam2-48,Cl-8,KG121,OTS45,[FL2004]61,[LES2004]760 

CHSM17173,[LES2004]710,[RS2007]16 

Hnl2W,CHSM17417,Caml-94,C6-2,ISO244,[LES2004]625 

[LES2004]405 

ISO250,CHSM17743,[LES2004]404 

CHXR47,CHSM17807,Caml-96,F34,C7-ll,ISO251,KG124,B50,11091-7716,Cedlll-IRS7,GlassQ,[SMN2004]55 
ISO252,CHSM17959,[LES2004]406 

T47,CHSM 1 826 1 ,Caml-97,Sz37,HM27,HBC584,IS0254, 1 1093 -770 1 
ESOHa568,[LES2004]408 

T48,CHSM18403,Caml-98,WZCha,Sz38,S6352,HM28,CHXR82,Cl-23,HBC585,ISO258,[FL2004]74 
ISO256,CHSM18416,Cam2-49,[LES2004]403 

Hnl3,CHSM18502,Caml-99,C2-5,ISO259,[FL2004]75,[LES2004]755 

ESOHa569 

[LES2004]436 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS 



Names 



Jl 11 12260- 
Jl 11 13474- 
Jl 11 13965- 
J11114533- 
Jl 11 14632- 
Jl 11 15400- 
Jl 1 120288- 
Jl 1120327 - 
Jl 112035 1 - 
Jl 1 120984- 
Jl 1 122250- 
Jl 1122441 - 
Jl 1 122772- 
Jl 1123092- 
Jl 1123099- 
J11124210- 
Jl 1124268- 
Jl 1 124299- 
J11124861 
J11132012- 
Jl 1 132446- 
Jl 1132737- 
Jl 1132970- 
J11133356- 
J11141565- 
Jl 1 142454- 
Jl 114261 1 - 
Jl 1 142906- 
Jl 1145031- 
J11152180- 
J11155827- 
J11160287 
Jl 1173700- 



7705538 
7636211 
7620152 
7636505 
7620092 
7619311 
7722483 
7637034 
7726009 
7634366 
7714512 
7637064 
7644223 
7644241 
7653342 
7658400 
-7722230 
7637049 
7647066 
7701044 
7629227 
7634165 
7629012 
7635374 
7627364 
7733062 
7733042 
7625399 
7733390 
7724042 
7729046 
7624533 
7704381 



ISO274,[LES2004]629 

CHXR48,CHSM20217,Caml-101,El-7,ISO280,[FL2004]91 

T49,CHSM20409,Caml-102,XXCha,Sz39,HM29,HBC586,11101-7603,[RS2007]35 
[LES2004]743 

CHX18N,CHSM20702,Caml-103,11101-7603,[RS2007]37 
CHXR49NE,CHSM21078,Caml-104,CHX18,Hnl5,[RS2007]39 

CHXR84,CHSM21466,Caml-105,Hnl6,El-10,[FL2004]100,[LES2004]742 
ISO282,CHSM21473,ESOHa570,[LES2004]438 

T50,CHSM21745,Caml-106,Sz40,CHXR85,El-5,HBC587,[FL2004]103,[LES2004]757,[RS2007]44 

T51,CHSM22361,Caml-107,Sz41,CHXR50,CHX20b,El-9a,HBC588,11108-7620,Cedll2-IRS7,[FL2004]105 

T52,CHSM22521,Caml-108,CVCha,Sz42,HM30,CHXR51,CHX19,E2-4,HBC247,11108-7627,Cedll2-IRS8,LkHa332-21 

T53,CHSM22662,Caml-110,CWCha,Sz43,HM31,HBC589 

[LES2004]601 

CHXR54,CHSM23 1 46,Cam 1 - 1 1 1 ,CHX2 1 a,E4-3 

T54,CHSM23 172,Caml- 1 12,HMAnon,CHXR56,CHX22,B51,l 1 1 1 1 -7705 

CHXR55,CHSM23183,Caml-113,CHX20E,El-8 

Hnl7,CHSM23447,Caml-114,E2-9,[LES2004]754 

CHXR57,CHSM24835,Caml-115,E4-4,B52 

Hnl8,CHSM25026,Caml-116,[LES2004]747,[RS2007]55 

CHXR59,CHSM25148,Caml-117,El-4,[RS2007]58 

CHXR60,CHSM25253,Caml-118,Hnl9,[LES2004]748,[RS2007]60 

T55,CHSM25420,Caml-119,Sz44,CHXR61,El-6,[LES2004]759 

CHXR62,CHSM27295,Cam 1 - 1 20,Hn20, [RS2007] 65 

Hn2 1 W,CHSM277 1 4,Caml - 1 2 1 

Hn2 lE,CHSM27789,Caml - 122 

ESOHq571,[RS2007]67 

B53,CHSM28885,Caml-123 

ESOHa572 



ESOHa574 

T56,Caml-125,Sz45,HM32,CHXR66,HBC590,11159- 



7648 



Table 1.: Known Members of Chamaeleon I: Names (continued) 



2MASS 



Names 



Jl 1173792-7646193 
Jl 117521 1-7629392 
J11181957-7622013 
Jl 1182024-7621576 
Jl 1183379-7643041 
Jl 1194214-7623326 
Jl 1195652-7504529 
Jl 1241 186-7630425 
Jl 1242980-7554237 
Jl 1291261 -7546263 
Jl 1332327-7622092 



CHXR68B 

CHXR68A,Caml-126 



RX Jl 129.2-7546 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership 



Name 


Spectral Type 


References 


Membership 


References 


2M J10463795-7736035 


F0V 


1 


fl,TV 


2 


2M J10523694-7440287 


M4.75 


3 


NaK 


3 


2M J10533978-7712338 


M2.75 


4 


Ay, ex 


4 


2M J10550964-7730540 


M5,M4.5 


5,3 


NaK 


5,3 


T3B 


M3.5 


3 


NaK 


3 


2M J10555973-7724399 


M1,M0.5,M0.5,K8-M0.5 


6,7,8,3 


e,ex,rv,Av 


(9,10,6,7,8,11, 12,13,3),(14,15,16),17,3 


2M J10561638-7630530 


M5.6 


3 


NaK,e 


3 


2M J10563044-7711393 


K2,M0:,M0.5 


18,8,19 


e,ex,Li,rv 


(9,10,18,6,7,8,12,19),(14,15,16),20,17 


2M J10574219-7659356 


M3.25 


19 


e,ex,rv,NaK 


(10,12,19),15,21,19 


2M J10580597-7711501 


M5.25 


3 


NaK 


3 


2M J10581677-7717170 


K0 


7 


e,ex 


(7,22,12),(14,15,16,23,24) 


2M J10590108-7722407 


K0:,M0:,K8 


6,8,19 


e,ex,Li,vv,Av 


(9,10,18,6,7,8,12,19),(14,15,16),20,17,19 


2M J10590699-7701404 


G8,K0,K2,K2 


9,18,7,8 


e,ex,rv 


(9,10,18,7,8,12,13),(14,15,16,23),21 


2MJ1 1004022-7619280 


M3.75 


19 


e,NaK 


(9,10,12,19),19 


2MJ1 101 1370-7722387 


M5.25 


3 


NaK 


3 


2MJ1 101 1875-7627025 


M2.25 


19 


Li 


25 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 



Name 


Spectral Type 


References 


Membership 


References 


?M T1 101 1926— 7732383A 


M7.25 


26 


NaK Air 


26 


2M T1 101 1926— 7732383R 


M8.25 


26 


NaK 


26 


2M Jl 1013205— 7718249 


M8.5,M8 


5,3 


NaK 


5,3 


2M J11020610— 7718079 


M8 


4 


e NaK px 


4 


2M Jl 1021927-7536576 


M4.5 


3 


NaK 


3 


2M Jl 1022491 -7733357 


K2,K2,K5,M0,K6 


9,18,7,8,19 


e ex Li rv 


(9,10,18,7,8,1 1,12,19),(14,15,16,23,24),20,21 


2M Tl 1022610—7502407 


M4.75 


3 


NaK 


3 


2M Tl 1023265—7729129 


M3 


19 


( Av T il ex 


19,24 


2M Jl 1024183— 7724245 


M5 


3 


NaK,Av 


3 


2M Tl 1025374—7722561 

1 V ± J L ± \J *J 1 ^ / f ^ ■ ^ ■ fill 


M8.5 


4 


NaK ex 


4 


2M Tl 1025504—7721 508 


M0 5 M4 5 


16,19 


p px NaK 


to 1 1 16 12 27 191 H6 241 19 


2M Tl 1034186—7726520 


M5.5 


19 


NaK 


19 


2M Tl 1034764—7719563 


M5 


19 


NaK Av 


19 


2M Jl 1035682— 7721329 


M4,M3.5 


25,19 


Li,NaK 


25,19 


2M Jl 1040425— 7639328 


M4.25,M4.5 


19,5 


fe NaK Av) ex 


(19,5),24 


2M J11040909-7627193 


K2,K7:,K5 


6,8,19 


e ex Li rv 


(9 18 6 7 8 12 13 191 (15 16 24T 20 (21 171 


2M Tl 1041060—7612490 


M6 


19 


NaK 


19 


2M T 1 1 042275—77 1 8080 


K6-M0 


19 


e ex 


("12 191 ("15 27 241 


2M Tl 1044258—7741 571 


M4 M4 5 


19,5 


px NaK 


(27 241 C19 51 


2M J11045100-7625240 


KO-K3,K8 


25,19 


Li 


25 


2M J11045285-7625514 


F8-G5,M1.75 


25,19 


Li 


25 


2M J11045701-7715569 


M3 


19 


ex,Ay 


(27,24), 19 


2M J11050752-7812063 


M4.75 


3 


NaK 


3 


2M J11051467-7711290 


M3.25 


19 


Av,NaK 


19 


2MJ1 1052272-7709290 


M4.75 


3 


NaK,A v 


3 


2MJ1 1052472-7626209 


M2.75 


3 


NaK 


3 


2MJ11054300-7726517 


M5.25 


19 


NaK 


19 


2MJ11055261-7618255 


M1.5 


19 


Li 


19 


2MJ1 1055780-7607488 


B6IV/V,B7V 


1,28 


/t,7T 


2 


2MJ1 1060010-7507252 


M4.5 


3 


NaK 


3 


2MJ1 1061540-7721567 


G3-G7 


29 


e,ex,rv 


30,(31, 15,32),33 


2MJ1 1061545-7737501 


M2,M2.75 


34,19 


A v 


19 


2MJ1 1062554-7633418 


M6,M5.25 


5,3 


(NaK,e,Av),ex 


(5,3),24 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 





opecirdi iypc 


KclcIcIlCcs 


iviciiiuci snip 


Kcicrcnces 


CHXR73B 


M9.5 


35 


H 2 0,Av 


35 


ChaJl 1062854-7618039 


M8-L0 


4 


e,NaK,ex 


4 


2M J11062877-7737331 


M4.5:,M3.25 


36,19 


Ay, NaK 


19 


2MJ1 1062942-7724586 


M6 


24 


Ay,H 2 0,ex 


24 


2MJ1 1063276-7625210 


M6 


19 


(e,NaK),ex 


19,24 


Cha-MMSl 






ex 


37,32 


2MJ1 1063799-7743090 


M7:,M6.5 


38,19 


Li,rv,NaK 


17,17,19 


2MJ1 1063945-7736052 


M3,M5.25 


39,19 


ex,NaK,Ay 


(27,24),19,19 


2MJ1 1064180-7635489 


M4.5 


19 


e,NaK,ex 


(12,19),19,24 


2MJ1 1064346-7726343 


M3 


19 


Li,Av 


19 


2MJ1 1064510-7727023 


K6 


19 


ex,hi,Ay 


(14,31,27,24),(40,19),19 


2MJ1 1064658-7722325 






ex 


31,15,23,27,32,24 


2MJ1 1065733-7742106 


M4.5,M4.25 


36,19 


Li,rv,NaK 


(41,17),17,19 


2MJ1 1065803-7722488 






ex 


27,32,24 


2MJ1 1065906-7718535 


M1.5.M4.25 


16,3 


e,ex,NaK 


(9,10,16,12),(31, 15,27,24),3 


2MJ1 1065939-7530559 


M5.25 


3 


(e,NaK),ex 


3,24 


2MJ1 1070324-7610565 


M6 


3 


NaK 


3 


ESOHa281 


M4.5 


42 


Li,ex 


42,24 


2MJ1 1070369-7724307 


M7.5 


24 


Ay,H 2 0,ex 


24 


ChaJl 1070768-7626326 


L0 


24 


e,ex 


24 


2M J 11070919— 7723049 






ex 


43,31,15,27,32,24 


2M J11070925-7718471 


M2.5,M2-M4 


34,3 


ex 


27,24 


2MJ1 1071 148-7746394 


M3 


19 


Ay, NaK 


19 


2MJ1 1071 181-7625501 


M5.25 


19 


(NaK,Ay),ex 


19,24 


2MJ1 1071206-7632232 


M0.5 


19 


e,ex,Li,yly 


(10,12,19),(15,16,24),19,19 


2MJ1 1071330-7743498 


M3.5 


19 


(Ay,NaK),ex 


19,24 


2MJ1 1071622-7723068 


Ml 


34 


ex 


27,24 


2MJ1 1071668-7735532 


M7.5-M8,M7.5,M6-M7,M7.75 


36,38,39,19 


e,ex,NaK,Li,rv 


36,(27,44),38,(41, 17),17 


2MJ1 1071860-7732516 


M5,M6,M5.5 


39,38,19 


e,ex,NaK,Ay 


(39,38,19),(27,24),(38,19),19 


2MJ1 1071915-7603048 


M2,M3,M2.5 


7,8,19 


Li,Av 


19 


2MJ1 1072022-77381 11 


M4.25 


3 


NaK,Av 


3 


2MJ1 1072040-7729403 


M4.5 


3 


NaK 


3 


2MJ1 1072074-7738073 


G2,G2,G2:,G2,G2 


9,18,7,8,33 


e,rv,ex 


(9,10,18,7,8,12,33),(33,21),(14,45,15,16,23,27,24) 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 



Name 




Spectral Type 


References 


Membership 


References 


2M Tl 1072142- 


-7722117 


M2 


34 


ex e 


(27 24) 34 


2M Tl 107244'}- 


-7743489 


M5.75 


3 


NaK Av 


3 


Cha Jl 1072647- 


-7742408 


>M9 


3 


H 2 


3 


2M Jl 1072825 - 


-7652118 


K0:,M1,M1.5,M1.5+M3,M3 


6,7,8,42,3 


e ex rv Li 


(9,10,6,7,8,12,42,3),(15,16,24),21,42 


2M J11073519- 


-7734493 


M5,M4.25 


36,19 


Li,rv,NaK,j4v%cx 


(41,17),17,19,19,24 


2M Tl 1073686- 


-7733335 


M3.5 


19 


NaK A\r 

1 1 tl IX - y 


19 


2M Jl 1073775- 


-7735308 


M8 M7 75 


38,19 


Na.K Li rv e 


(38 19) 41 17 19 


2MJ1 1073832- 


-7747168 


M5,M4.5 


53 


NaK,Ay' 


(5,3) 


2M Jl 1073840- 


-7552519 


M4.75 


3 


NaK 


3 


2M Tl 1074245- 


-7733593 

/ / ^> *j *j y ^j 


M6 M6 5 M5 M5 25 


36 38 39 19 


p py Nate T i rv An 


C36 1 9 s ! ("27 24 s ! C38 1 9 s ! 4 1 17 19 


2M Tl 1074366- 


-7739411 


MO 5 M0 5 M 1 M0 


7 16 36 3 

/ . L VJ^^J VJ ^ ~J 


P PY 4 


C9 107 2 36 31 C1 4 15 27 24) 3 


2M Tl 1074610- 


-7740089 

/ / i uv/u y 


M6 5 M5 75 


38,19 


NaTC T i rv 

1 1 tl±X . ' ' 1 i, 1 V 


("38 19 s ! ("41 17 s ! 17 


2M Tl 1074656- 


-7615174 


M6 5 M5 75 


34,19 


MaTC py 


19,24 


2M Jl 1075225- 


-7736569 


M6,M7,M5.5 


36 38 19 


NaK,Li,rv,ylv 


(38 19) Ml 17) 17 19 


2M J11075588- 


-7727257 


K7,K5 


29,33 


Li rv 


33 


2M Jl 1075730- 


-7717262 


M0.75-M1.75 


19 




(14 43 31 15 16 27 24) 19 19 


2M Tl 1075792- 


-7738449 


K7 K4-K6 


36,3 


P PY 4 


( 9 1 1 2 36 3) CI 4 1 5 27 24) 3 


2M Tl 1075809- 


-7742413 


M2 5 M2 5 


36,3 


P T 1 TV A-ir PY 


HO 12 36 41 3) (41 17) 17 3 24 


2M Jl 1075993- 


-7715317 


M6.5,M5.75 


5,3 


NaK, Ay 


(5, 3), 3 


2M J 1 1080002- 


-7717304 


K8 


19 


ex, Av 


(14,43,31, 15, 16,27,24),19 


2M J11080148- 


-7742288 


K2,K5-K7+K7,M0.5,K8 


8,42,36,19 


e, 

eXjLi^v^v' 


(9,10,18,6,7,8,11,12,42,36,13,19), 
(14,45, 15,16,27,24),(20,42),17,19 


2M Jl 1080234- 


-7640343 


M6 


3 


NaK 


3 


2M Jl 1080297- 


-7738425 


M2,M1.25,K: 


34,19,5 


ex,e,Ay 


(27,24),(46,19,5),19 


2M Jl 1080329- 


-7739174 


B9.5,B9.5,B9-A0 


9,7,11 


e,ex 


(9,7,1 1,12,30),(15,16,23,27,24) 


2M Jl 1080609- 


-7739406 


>M9 


3 


H 2 


3 


T33B 




K3,K7,K6 


29,36,19 


e,Li,Av 


(29,19),19,19 


2M J11081509- 


-7733531 


G3-G7,G3-K3 


29,19 


e^x^i^v 


(29,12,30,13,19),(14,45,15,16,23,27,24),(20,19),19 


2M J11081648- 


-7744371 


M3.5,M3.75 


16,19 


NaK 


19 


2M J11081703- 


-7744118 


M5,M5.5 


38,19 


NaK 


19 


2M J11081850- 


-7730408 


M5.5,M6.5 


39,19 


ex,e,NaK 


(27,44),39,19 


2M J11081896- 


-7739170 


M6.5,M6,M5.5 


36,38,19 


NaK,Li,rv 


(38,19),(41,17),17 


ChaJ11081938- 


-7731522 


M4.75 


3 


NaK,ex 


3,24 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 





C *-* t f o 1 ' 1 t jr\£± 

opecirdi lypc 


KclcIcIlCcs 


iviciiiuci snip 


KclCICllCcS 


2MJ1 1082238-7730277 


M5.5,M5 


39,19 


ex,e,NaK,Av 


(27,24),(39,19),19,19 


2MJ1 1082404-7739299 


M7.5,M6.25 


38,19 


NaK 


38,19 


2MJ1 1082410-7741473 


M6,M6,M5.5 


36,38,19 


NaK,Li,rv,Av 


(38,19),(41,17),17,19 


2MJ1 1082570-7716396 


M8 


3 


NaK,ex 


3,44 


2MJ1 1082650-7715550 


M5.75 


19 


NaK, A v , ex 


19,19,24 


2MJ1 1082927-7739198 


M8,M7.25 


38,19 


NaK,ex 


38,19,44 


ChaJl 1083040-7731387 


>M9 


3 


H 2 


3 


2MJ1 1083896-77435 13 


<M0 


19 


ex 


45,15,16,23,27,24 


2MJ1 1083905-7716042 


M0,K8 


16,19 


e,ex,^4v 


(9,10,16,12,19),(31,15,16,24),19 


2MJ1 1083952-7734166 


M6,M7,M5.75 


36,38,19 


Li,NaK,rv,e,ex 


(41,17),(38,19),17,19,24 


2MJ1 1084069-7636078 


M0,M0,M2.5 


29,25,3 


Li,Av 


25,3 


2MJ1 1084296-7743500 


M3-M5 


24 


Av,e,ex 


24 


2MJ1 1084952-7638443 


M8.75 


3 


e,NaK,ex 


3,44 


2MJ1 1085090-7625135 


M5.25 


19 


NaK,ex 


19,24 


2MJ1 1085176-7632502 


M7.25 


3 


NaK,Av 


3 


2MJ1 1085242-7519027 


M2,M3 


47,48 


Li,/x,ex 


48,24,24 


2MJ1 1085326-7519374 


K6,K7 


47,48 


Li,/x 


48,24 


2MJ1 1085367-7521359 


M1.5 


4 


e,ex 


4 


2MJ1 1085421 -77321 15 


M5.5,M5.25 


36,19 


Li,NaK 


41,19 


2MJ1 1085464-7702129 


M0.5:,M0.5 


8,19 


e,ex,^4y 


(9,10,8,1 1,12,19),(15,27,24),19 


-> \ ,1 ii | nor /I C\ r l "7 /'T'l ,( 1 A 

2M ll 1085497— 7632410 


M5.5,M6 


19,5 


(e,^4v,NaK),ex 


(19,5), 24 


2MJ1 1085596-7727132 


M5.25 


3 


mK,Av 


3 


2MJ1 1090512-7709580 


M4.75 


19 


NaK 


19 


2MJ1 1091 172-7729124 


M0,M0.5+M2,M2 


16,42,19 


Li 


42 


T39B 


M3 


3 


Li 


3 


2MJ1 1091297-77291 15 


M3 


4 


NaK 


4 


ChaJl 1091363-7734446 


M9.5 


49,24 


(H 2 0,ex),NaK 


49,24 


2MJ1 1091380-7628396 


M4.75 


19 


NaK 


19 


2MJ1 1091769-7627578 


K7,K7,K7 


47,48,3 


hi,rv,Ay 


(25,47,48),48,3 


2MJ1 1091812-7630292 


M0.75-M1.75 


19 


e,ex,Av 


(12,19),(27,24),19 


2MJ1 1092266-7634320 


M0.75-M1.75 


19 


ex,e.,Av 


(45,15,27,24),19,19 


2MJ1 1092379-7623207 


K6,K6 


8,3 


e,ex,Li,rv,Av 


(9, 10, 18,6,7,8, 1 1, 12,13,3),(45,15, 16,24),20, 17,3 


2MJ1 1092855-7633281 


M6.5? 


34 


e,ex 


34,24 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 







opccLi ai i y pc 


1? a fa rp ti i' 1 o c 


A/To tT"»l"^a»-c Vi i r\ 
1V1CII1UCI M11JJ 


1? pffirpnppc 
JXCICICIICCS 


2M Jl 1092913- 


-7659180 


M5.25 


3 


NslK,Av 


3 


2M Jl 1093543- 


-7731390 


M8.25 


3 


NaK 


3 


2M Jl 1093777 - 


-7710410 


M2,K7 


34,19 


Li,Av 


19 


2M Jl 1094006- 


-7628391 


M1.M1.25 


29,19 


hi,A v 


(25,19),19 


2M Jl 1094192 - 


-7634584 


<M0 


3 


ex 


27,24 


2M J 1 1094260- 


-7725578 


M5,M6 


19,5 


ex,e,NaK,Ay 


(31,15,27,24),(19,5),(19,5),(19,5) 


2M Jl 1094525- 


-7740332 


M6.5,M5.75 


5,3 


NaK, Ay 


(5,3) 


2M Jl 1094621 - 


-7634463 


M3.25 


19 


e,ex,Ay,NaK 


(940,12,19),(27,24)4949 


2M Jl 1094742- 


-7726290 


M3.25,M1 


19,5 


ex,e,A^,NaK 


(27,24),(19,5),(19,5),19 


2M Jl 1094866- 


-7714383 


Ml 


39 


ex 


27,24 


2M J11094918- 


-7731197 


M6,M5.5,M5.5 


46,19,3 


e,NaK 


46,(46,3) 


2M Jl 1095003- 


-7636476 


B9 


7 


e,Ay,ex 


30,7,(14,45,15,16,27) 


2M J11095215- 


-7639128 


M6-M7 


19 


e,Ay,NaK,ex 


19,44 


2M Jl 1095262 - 


-7740348 


M3 


19 


e,ex 


19,24 


2M Jl 1095336- 


-7728365 


M4.5,M5.5,M5.75 


39,46,19 


ex,e,NaK,Av 


(27,24),(46,19),(46,19),19 


2M Jl 1095340- 


-7634255 


K4-K6 


19 


e,ex,Ay 


(12,19),(15,16,23,27,24),19 


2M Jl 1095407 - 


-7629253 


M0,M2,M2 


39,46,19 


e,ex,Av 


(10,12,39,46,19),(27,24),19 


2M Jl 1095437- 


-7631113 


M2,M3,M1.75 


39,46,19 


ex,e 


(27,24),(46,19) 


2M J 11095493 - 


-7635101 


M5.75 


4 


e,Ay,NaK,ex 


4 


2M Jl 1095505- 


-7632409 


<M0 


3 


ex,e 


(27,24),3 


2M J 11095873- 


-7737088 


K0: ,K7-M0,K7-M0,M 1 .25 


6,7,8,3 


e,ex 


(9, 10,6,7, 8, 12, 13, 3), (14,45, 15, 16,27, 24) 


2M Jl 1 100010- 


-7634578 


<K6,K5:,<K6 


7,8,19 


e.,e.x,Av 


(940,18,7,84 2 4 3 49),(15,16,23,27,24)49 


2M Jl 1 100192- 


-7725451 


M5.25 


3 


NaK, Ay 


3 


2M Jl 1 100336- 


-7633111 


M3-M5 


4 


e,ex,Ay 


4 


2M Jll 100369- 


-7633291 


K8 


19 


e,ex,Ay 


(12,19),(27,24),19 


2M Jll 100469- 


-7635452 


M0.M1 


8,3 


e,ex 


(8,3),(27,24) 


2M Jll 100658- 


-7642486 


M9.25 


3 


NaK 


3 


2M Jll 100704- 


-7629376 


K2:,K7,M0,M0 


6,7,8,3 


e,ex,rv,Av 


(9,10,18,6,7,8,11, 12,3),(45,15,16,27,24),(21,17),3 


2M Jll 100785- 


-7727480 


M5,M5.5 


39,19 


ex,NaK,Av 


(27,24)49,19 


2M Jll 100934- 


-7632178 


>M9.5,M9.5 


50,3 


H 2 0,ex,NaK 


50,51,3 


2M J11101141- 


-7635292 


M1.5.M0.K5.5 


34,46,19 


ex,e,Av 


(27,24)49,19 


2M J11101153- 


-7733521 


M4.5 


3 


NaK,Av 


3 


2M Jll 102226- 


-7625138 


M8 


19 


e,NaK 


19 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 



INdUlc 




opecirdi iypc 


KclcIcIlCcs 


iviciiiuci snip 


Kcicrcnces 


2M Jll 102852- 


-7716596 


M5.5 


19 


NaK 


19 


2M Jll 103481- 


-7722053 


M4 


19 


NaK,Ay 


19 


2M Jll 103644- 


-7722131 


M5,M4.75 


39,19 


NaK, Ay 


19 


2M Jll 103801 - 


-7732399 


K3,K3 


11,48 


ex,Li,rv 


(14,45,43, 15,27,24),(20,48),48 


2M Jll 104006- 


-7630547 


M7.25 


3 


NaK, Ay 


3 


2MJ11104141- 


-7720480 


M2,M6 


39,19 


ex,e,NaK 


(27,24),(39,19),19 


2M Jll 104959- 


-7717517 


K7:,M2 


8,19 


e,ex,Av 


(9,10,8,12,19),(15,27,24),19 


2M Jll 105076- 


-7718031 


M4.5,M4.25 


5,3 


NaK, Ay 


(5,3) 


2M Jll 105333- 


-7634319 


M1,M1:,M3.75 


7,8,3 


e,ex 


(9,10,18,6,7,8,11, 12,27,3),(15,24) 


2M Jll 105359- 


-7725004 


M5,M5,M4.5 


39,34,19 


ex,e,NaK,Ay 


(27,24),(39,19),19,19 


2M Jll 105597 - 


-7645325 


M5.75 


19 


ex,NaK 


(15,27,24),19 


2M Jill 1 1083- 


-7641574 


K7:,M2.5 


5,3 


e,Ay,ex 


(5,3),3,24 


2M Jll 1 12249- 


-7745427 


M8.25 


3 


NaK,ex 


3,44 


2M Jill 12260- 


-7705538 


M4.5 


19 


NaK, Ay 


19 


2M Jill 13474- 


-7636211 


K5-M0,M2.5 


25,19 


Li 


25 


2M Jill 13965- 


-7620152 


M0,M2,M1.5-M2.5 


7,8,19 


e,ex 


(9,10,6,7,8,11, 12,13,19),(15,16,24) 


2M Jill 14533- 


-7636505 


M8 


3 


NaK,ex 


3,44 


2M Jill 14632- 


-7620092 


K1,K3,K3,K6 


33,47,48,19 


rv,e,Li,ex 


(33,48),(33,47,48,19),(33,12,47,48),24 


2M Jill 15400- 


-7619311 


M1,K7-M0,M2.5 


12,25,3 


Li 


25 


2M Jll 120288- 


-7722483 


M6 


3 


Ay, NaK 


3 


2M Jl 1 120327- 


-7637034 


M5.5 


19 


NaK 


19 


2M Jll 120351- 


-7726009 


M3.5,M4.75,M6 


39,19,5 


ex,e,NaK,Ay 


(27,24),19,(19,5),(19,5) 


2M Jll 120984- 


-7634366 


M5 


19 


e,NaK,ex 


19,24 


2M Jll 122250- 


-7714512 


M9.25 


3 


NaK,ex 


3,24 


2M Jll 122441 - 


-7637064 


K3,K4 


29,48 


e,Li,ex,rv 


29,48,(45,15,16,24),(21,48) 


2M Jll 122772- 


-7644223 


G8,G9,G8:,K0 


9,18,7,8 


e,ex,rv 


(9,10,18,7,8,12,30),(45,15,16,24),(21,17) 


2M Jll 123092 - 


-7644241 


M0.5,M1 


16,19 


e,Ay,ex 


(9,10,16,12,19),19,24 


2M Jll 123099- 


-7653342 


M7 


3 


NaK 


3 


2M Jll 124210- 


-7658400 


K7,K5,M1 


29,33,19 


rv,Li,e,Ay 


33,33,19,19 


2M Jll 124268- 


-7722230 


K0,G5-K0,G5 


7,29,33 


rv,Li,ex 


33,33,(14,15,16,24) 


2M Jll 124299- 


-7637049 


K5,K4 


33,47 


rv,Li 


33,(33,47) 


2M Jll 124861 - 


-7647066 


M4 


19 


(Li,NaK),ex 


19,24 


2M Jll 132012- 


-7701044 


K0-M0,M2.75 


25,19 


Li 


25,19 



Table 2.: Known Members of Chamaeleon I: Spectral Types and Membership (continued) 



IMdlllc 


opecirdi lypc 


KclcIcIlCcs 


iviciiiuci snip 


KclCICllCcS 


2MJ1 1132446-7629227 


M3.5 


19 


NaK,ex 


19,24 


2M J11132737-7634165 


M2.75 


19 


Li 


25,19 


2MJ1 1132970-7629012 


M4.25 


19 


Li,NaK 


19 


2MJ1 1133356-7635374 


M4.5 


19 


NaK 


19 


2MJ1 1141565-7627364 


M3.75 


19 


NaK 


19 


2MJ1 1142454-7733062 


M4 


19 


e,NaK,Ay,ex 


(12,19),19,19,24 


2MJ1 114261 1-7733042 


M5.75 


19 


(NaK,A v ),ex 


19,24 


2MJ1 1142906-7625399 


M5.5,M4.75 


5,3 


NaK 


5,3 


2MJ1 1145031-7733390 


M2.75 


19 


Li 


19 


2MJ1 1152180-7724042 


M5.5,M4.75 


5,3 


NaK 


5,3 


2MJ1 1155827-7729046 


M4.5 


3 


NaK 


3 


2M J 1 1 160287—7624533 


K:,K7-M0 


5,3 


e 


5,3 


2MJ1 1173700-7704381 


M0.5,M0.5 


8,19 


e,ex 


(9,10,6,7,8,12,19),(15,16,23) 


2MJ1 1173792-7646193 


M5.75 


3 


NaK 


3 


2MJ1 117521 1-7629392 


M4.5 


3 


NaK 


3 


2MJ1 1181957-7622013 


M2.25 


19 


Li 


19 


2MJ1 1182024-7621576 


K8 


19 


Li 


25,19 


2MJ1 1183379-7643041 


M5 


3 


NaK 


3 


2MJ1 1194214-7623326 


M5 


3 


NaK 


3 


2MJ1 1195652-7504529 


M7.25 


3 


NaK 


3 


2MJ1 1241 186-7630425 


M5 


3 


(NaK,A v ),ex 


3,24 


2MJ1 1242980-7554237 


M4.75 


3 


NaK 


3 


2M J11291261-7546263 


K3 


47,48 


Li,/x 


48,24 


2MJ1 1332327-7622092 


M4.5 


3 


NaK 


3 
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Table 3. 



References for Table 2 



Number 


Reference 


Number 


Reference 


1 


Houk & Cowley (19751 


27 


Persi et al. (2000) 


2 


Perryman et al. (1997) 


28 


Vrba & Rydgren (1984) 


3 


Luhman (2007) 


29 


Feigelson & Kriss (1989) 


4 


Luhman & Muench (2008) 


30 


Giirtler et al. (1999) 


5 


Comeron et al. (2004) 


31 


Prusti etal. (1991) 


6 


Appenzeller (1979) 


32 


Lehtinen et al. (2001) 


7 


Rydgren (1980) 


33 


Walter (1992) 


8 


Appenzeller et al. (1983) 


34 


Gomez & Mardones (2003) 


9 


Henize & Mendoza (1973) 


35 


Luhman et al. (2006) 


10 


Schwartz (1977) 


36 


Comeron et al. (,1999) 


11 


Whittet et al. (1987) 


37 


Reipurth et al. ( 1 996) 


12 


Hartigan (1993) 


38 


Comeron et al. (2000) 


13 


Natta et al. (2000) 


39 


Gomez & Persi (2002) 


14 


Baudetal. (1984) 


40 


Lawson et al. (1996) 


15 


Prustietal. (1992b) 


41 


Neuhauser & Comeron (1999) 


16 


Gauvin & Strom (1992) 


42 


Brandner & Zinnecker (1997) 


17 


Joergens & Guenther (2001) 


43 


Whittet etal. (1991b) 


18 


Appenzeller (1977) 


44 


Luhman et al. (2005b) 


19 


Luhman (2004a) 


45 


Assendorp et al. (1990) 


20 


Gregorio-Hetem et al. (1992) 


46 


Saffe et al. (2003) 


21 


Dubath et al. (1996) 


47 


Alcala etal. (1995) 


22 


Whittet et al. (1997) 


48 


Covinoetal. (1997a) 


23 


Henningetal. (1993) 


49 


Luhman et al. (2005c) 


24 


Luhman et al. (2008) 


50 


Luhman et al. (2004) 


25 


Huenemoerder et al. (1994) 


51 


Luhman et al. (2005a) 


26 


Luhman (2004b) 







of the census of known members and the molecular observations of the cloud im- 
ply a star formation efficiency of ~ 10% for Cha I, which is an upper li mit since 
some of the cloud has probably dissipated, particularly in the northern half (|LuhmarJ 
20071) . The in itial mass func tions (IMFs) measured for two fields in Cha I are shown 
in Figure [12] ( Luhmanll2007h . The IMF in Cha I reaches a maximum at a mass of 
0.1-0.15 M & , which is similar to t he turnover mass observed in IC 348 and the Orion 
Nebula Cluster ( Hillenbrand ! 1997l : lHiilenbrand & Carpenterll2000l : lMuench et ali2002l 
20031 : iLuhman et al.ll2003bE The substellar IMF is roughly flat in logarithmic units and 



shows no indication of reaching a minimum down to a completeness limit of 0.01 M . 

S pectral types and evidence of membership are less complete for Cha II than for 
Cha I. lSpezzi etal] d2007l 120081) and lAlcala et all (120081) claimed that their census of 
members of Cha II is complete to 0.03 M & for Ay < 2. However, they only demon- 
strated that their photometry is complete to that mass limit, and did not show that their 
spectros copic survey is com plet e to that limi t . Inde ed, 1 1 candidate members iden- 
tified by lAlcala et"al1 (|2008i) and ISpezzi etal] d2008 ) lack the spectroscopy needed to 
assess m embership. Compi l ations of ~5 likel y me mbers of Ch a II ha ve been pub- 
lished bv lAlcala et al.l(l2000h . lYoung et al.l(l2005h . and lSpezzi et al.1(l2007ll2008h . Spec- 
tro scopic confirmation of individual late- t ype members of Cha II h as been pr esented 
by_ Barrado v Navascues & Jayawardhanal (|2004[) . lAlcala et all (|2006|) . and lAllers et ail 
(120071) . In Figure [13J the positions of the known members of Cha II are plotted with 
the 100 fim IRAS map of the clo ud. No young stars have been found in Cha III. Using 
data from the Hipparcos catalog. ISartori et alj(l2003b identified 21 B- and A- type stars 
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-2 -1 1 B A F GKO K2 K4 K6 MO M2 M4 M6 M8 

Log Mass (M Q ) Spectral Type 



Figure 12. Left: IMFs from Luhmari] d2007l) for extinction-limited samples in a 
field encompassing most of the Cha I cloud (1?5 x 0?35) and in a small area in the 
southern clu ster of Cha I (0?22 x ?28) compared to IMFs in Taurus (lLuhmanl20 04d) 
and IC 348 (Luhman et al. 2003b). In the units of this diagram, the Salpeter slope is 
1.35. Right: Distributions of spectral types in the IMFs. The completeness limits of 
these samples are indicated (dashed lines). 




-78.5°l ' 1 ' ' 1 ' ' 1 

13M5 m 13 h 12 h 45- 

Right Ascension (J2000) 



Figur e 1 3 . Spatial dis t ribution of known member s of Cha II (pozwta. lAlcala et aTl 
2006; lAllers et all 120071: ISpezzi et al] 120071 120081) . The contours represent the 
100 fim map from IRAS. 
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with distances between 100 and 200 pc and suggested that these stars comprise an OB 
association that is associated with the Chamaeleon clouds. 



5. Multiplicity 



Members of Chamaeleon have b een targeted in several multiplicity surveys. iReipurth & Zinnecker 
( 1993) and Brandner et al. ( 1996) used ground-based direct imaging at ~ 1 to search 

for wide binaries among nearly 200 stars across the Cha maeleon cloud com p lex, includ- 

ing me mbers of the widely distributed X-ray population dAlcala et al.l 19951) . Brandne r & Zinneckei 
(119971) obtained resolved spectroscopy and photometry for components of a sample of 
double stars found in those and other studies. The components of the pairs were roughly 
coeval when placed on the H-R dia gram and compared to theoretical isochrones. Us- 
ing photometry from 2MASS. lKraus & Hillenbrandl ( 2007b performed a deeper search 
for wide companions in Cha I that reached substellar masses. They i dentified several 
candidate companions, some of which are discussed by Luhmarj (120071) . To detect bina- 
ries at smaller separations among members of Chamaeleon, hig her resolution imaging 
has been utilized, inc l uding if -band speckle dGhez et al.ll 19971) . adaptive optics (AO, 
iBrandeker et alj2001 : Ahmic et al.ll2007l : lLafreniere et aU2 008). and the Hubble Space 
Telescope (INeuhauser et al. 2002). The latter study focused on the Cha Ha low -mass 
stars and brown dwarfs ( Comeron et al.|[l999l 12000 : INeuhauser & Comer6nlll999l). Be - 
cause the primaries were intrinsically faint, the images from INeuhauser et al.1 (I2002T) 
were capable of detecting companions at very low masses (M2 > 5 Mj up at separations 
greater than 0735). One promising candidate low-mass compan ion was identified, but it 
was later classified as a background star through spectroscopy (INeuhauser et al.ll2003h . 
Like INeuhauser et al.l (120021) . lAhmic et al.l (120071) selected late-type members of Cha I 
for their AO survey, which consisted of 22 low-mass stars (<M6) and 6 brown dwarfs 
(>M6). Their data resolved the low-mass stars Cha Ha 2, H n 13, and CHXR 15 int o 
doubles. Cha Ha 2 was previously id entified as a binary b y [Neuhaus er~et all (2002). 
Through proper motion measurements. ISchmidt et ail ( 20081) demonstrated that neither 
of the components of Cha Ha 2 is a back ground star. The most thorough multiplicity 
survey of Cha I to date was performed by lLafreniere et all d2008h . who obtained high- 
resol ution images for 12 6 members with masses ranging from 0.1 to 3 M & (the targets 
from I Ahmic et al.l (120071) represented a subsample of this survey). 

During spectroscopy of candidate young brown dwarfs in Cha I, Luhman (2004b) 
serendipitously discovered a 174 pair of objects, 2MASS Jl 101 1926- 7732383 A and 
B, that are likely to have substellar masses according to evolutionary models. The pro- 
jected angular separation of this system corresponds to 240 AU at the distance of Cha I, 
making it the first known binary brown dwarf with a s eparation grea t er tha n 20 AU. In 
another survey for free-floating brown dwarfs in Cha I. Luhman et al.l d2006h discovered 
a l'/3 companion to the low-mass star CHXR 73 using optical images obtained with the 
Hubble Space Telescope. Based on its spectral type and luminosity, this companion 
appears t o have a mass of 10-15 Mj up . Through A'-band imaging of the area around 
Ced 110, iPersi et all (l200ll) resolved the protostar Ced 1 10 IRS6 as a 2" pair. During 
a near- and mid-IR mult iplicity survey of protostars in nearby star-forming regions, 
lHaisch et all (120041 [2006h found that both components of Ced 110 IRS6 exhibit Class I 
spectral energy distributions. That survey also uncovered a 2" companion to ISO 97 
that has a steeply rising spectral energy distribution, possibly indicative of a Class 
source. In their Spitzer survey of Cha I, Luhman et all (I2008h detected mid-IR excess 
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Figure 14. The I RN as seen in a JHK color-composite image (166" x 125", 
ZinneckeretaUll999b. North is up and east is left. 



emission from a faint source that is only 14" from IRN (directly left of IRN in Fig- 
ure (HI). Through near-IR spectro scopy, they classified it as a highly embedded young 
low-mass star (Aj = 5.6, M4). Luhm an et all ( 2008h also detected a very faint, red 
source 7" from the low-mass member 2MASS Jl 1062942-7724586 (Figure [8]) that is 
either a Class I brown dwarf or a galaxy. A compilation of known visual doubles with 
projected separations less than 5" in Cha I is provided in Table 4. Pairs with larger 
separations are resolved by 2MASS a nd thus can be fo und in Tables 1 and 2 if both 
components are confirmed members. iGhez et all ( 1997h reported tha t CHXR 47 is a 



l"2 bi nary based on seeing-limited images, but the AO images from lLafreniere et al. 
(2008) show that a pair of this kind is not present. 

To detect tight binaries that are unresolved by direct imaging, high-resolution spec- 
troscopy has been applied to members of Chamaeleon. For instance, surveys of a few 
dozen solar-ma s s youn g stars in and around the Chamaeleon clouds by lMelol(l2003h and 
Guenther et aD (l2007h ide ntified CHX18N, BF Cha, C S Cha, and RX J1220.6-7539 



as spectroscopic binaries. IJoergens & Guenther] ( 200ll) measured radial velocities for 
a dozen low-mass stars and brown dwarfs in Cha I at multiple epochs, finding pos- 
sible variations due to low-mass unseen companions. Additi onal evidence o f radial 
velocity variations has been provided by newer observations (IJoergens! l2006ah . which 
comprise the first radial velocity monitoring survey of young low-mass stars and brown 
dwarfs. These observations have uncove red a 16-20 Mj„ p compa nion in a 1590 day 
orbit around the low-mass star Cha Ha 8 dJoergens & Mulierll2007h . 



6. Kinematics and Rotation 



A modest amount of work has been done on the kinematics and rotation of members 
of Chamaeleon. Radial velocities have been measured through survey s for spectro- 
scopic binaries ( Reipurth et all 120021 : iMelol 120031 : [Guenther et all l2007h and through 
followup spectroscopy of X-ray sources in Cha I Walter! 1 19921) . X-ray sources scat- 
tered across the cloud complex dCovino et al.lll997ah . and candidate low-mass mem- 
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Table 4. Visual Binaries in Chamaeleon I (< 5") 



Name Separation (arcsec) Reference 



2MJ1 101 1926-7732383 


1.44 


1 


2MJ1 110348 1-7722053 


0.06 


2 


B53 


0.30 


2 


Ced 110IRS6 


1.95 


3,4 


Cha Ha 2 


0.16 


5,6,7 


CHXR9C 


0.96 


8 


CHXR15 


0.30 


6 


CHXR26 


1.40 


9.2 


CHXR28 


1.87 


8 


CHXR30A 


0.46 


2 


CHXR37 


0.08 


2 


CHXR40 


0.15 


2 


CHXR47 


0.18 


2 


CHXR49NE 


0.27 


2 


CHXR59 


0.15 


2 


CHXR62 


0.12 


2 


CHXR71 


0.57 


2 


CHXR73 


1.30 


10 


CHXR79 


0.89 


8.2 


Hn4 


0.21 


2 


mil j 


It. LJ 


u 


IS097 


2.05 


11 


IS0126 


0.29 


2 


T3 


2.22 


12,2 


T5 


0.16 


2 


T14a 


2.35 


13,4 


T21 


0.14 


2 


T26 


4.6,4.9 


12,14 


T27 


0.79 


12,2 


T31 


0.72,0.66 


8,14 


T33 


2.43 


12,14,4,2 


T39 


1.1 


12 


T41 


0.79 


14,2 


T43 


0.80 


2 


T45 


0.75 


14,2 


T46 


0.12 


2 


T51AB 


1.98 
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bers of Cha I ( Neuh auser & Comeron 1999b. Dedicat ed kinematic studies have been 
perform ed for both solar-mass stars "(lDubathetal.il 19961) and low-mass stars and brown 
dwarfs dJoergens & Guenthertl200ll :[joergens l2006bl) . As for stellar rot ation, measure- 
ment s of v sin i have been reported for a fe w dozen solar-mass s tars dFranchini et al. 



1988) and low-mass stars and brown dwarfs (Mohanty et al.ll2005h . mostly in Cha I. In 



some of the first m easurements of period s for young low-mass objects through photo- 
metric monitoring, Joergens et al.l (120031) observed rotational periods of a few days for 
low-mass stars and brown d warfs, which agreed with the v sin i data for those objects 
dJoergens & Guentheril200ll) . 



7. Herbig-Haro Objects and Outflows 



During the objective prism survey of southern star-forming regions by ISchwartz] ( 1977 ). 
several Herbig-Haro (HH) nebulae were dis covered in Cha I and I I, consisting of HH 48- 
50 in the former and HH 52-54 in the latter. ISchwartz et all ( 19841) measured proper mo- 
tions for these objects, which are relatively large given the proximity of the Chamael- 
eon clouds. They suggested that HH 49 and 50 are probably excited by B35, an embed- 
ded star 10' northeast of HH 50 and just east of Ced 110. During a survey at 1300 fim, 
Reipurth et all d 19961) discovered a candidate protostar, Cha-MMS 1 , that could be the 
driving source for HH 49-50. The star excitin g these HH objects is probably also re- 
sponsible for a compa ct CO outflow found by[Prusti et al. ( 199ll). Ho wever, through 
CO(3-2) observations. iBelloche et al.l d2006h and lHiramatsu et al.ld2007l) found that the 
outflow is produced by Ced 110 IRS4 rather than Cha-MMS 1 . Near- and mid-IR im- 
ages of Ced 110 IR S4 are shown in Figu res [8] and [15] The 24 //m image in Figure [8] 
detects Cha-MMS 1 dBelloche et alj |2006l: iLuhman et al.1l2008l) . A weaker outflow has 
been detected toward Ced 1 10 IRS 6 dHiramatsu et al.ll2007l) . 



A second protostar in Cha I detected at millimeter wavelengths by Reipurth et al. 
( 1996) is probably the source of another molecular outflow from[Mattila et al. ( 1989). 



This millimeter source, Cha-MMS2, lik ely corresp o nds to the young star T44 based 
on the agreement of their coordinates. IPersi et all dl999l ) suggested t hat a differen t 
protostar, ISO 192 , is the exciting source for the CO outflow from lMattila et al. (1989). 
Persi et all d2007l) detected elongated nebulosity near ISO 192 in the direction of the 
outfl ow. However, Cha - MMS 2/T44 is closer than ISO 192 to the center of the outflow. 
Wang & H enning ( 20061) performed a deep survey in [S II] across a 1 ° x 2° field 



encom passing the entire Cha I cloud, detecting a total of 18 HH objects. Ball y et all 



(120061) discovered additional fainter HH objects in Cha I through imaging of most of 
the cloud in Ha, [S II], %' , and b r oad-b and mid-IR filters with Spitzer. Figure [T6l shows 
an Ha image from iBally et ail d2006l) for HH objects in Cha I. These surveys have 
found no clear evidence for outflows from brown dwarfs in Cha I. Through images 
in [S III. IComeron & Reipurtr] d2006h discovered an HH jet from ESO Ha 574. The 
fai nt photometric m easurements of this object suggest that it has a substellar mass, 
but Luhman (2007) classified it as K7-M0, which is indicative of a solar-mass star. 
Thus, the faint appare nt luminosity of this object is probably due to an edge-on disk 

dComeron et al.ll2004l). 

In Cha II, iGraham & Hartigan ( 19881) obtained optical images an d spectra for 
HH 52-54 and measured their velocities. Through millimeter CO imaging, lKneddl992l) 
discovered a pair of outflows asso ciated with HH 52-54. Pos s ible exciting stars fo r 
HH 52-54 have been discussed by IGraham & Hartiganl dl988l) . iHughes et all dl99ll) . 
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Figure 15. The area surro unding Ced 110 IRS4 as seen in a JHK color- 
composite image (166" x 125". IZinnecker et al.ll 1 999h . North is up and east is left. 
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Figure 16. Ha image of HH 49, 50, 906, and 925 in Cha I dBallv et al.ll2006T) . 
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and iKne el (1992). HH 54 has been studied in detail with mid- and far-IR ISO and 



Spitzer spec troscopy of emission in CO, HoO, Ho , [O II, [C III, 
and [ Si III dLiseau et al.l l l996l : iNisini et all 1 1996 : iNeufeld et al 
2006; Neufeld et al.ll2006h . 



Ne III , TFe III, \S II, 



1998; Giannini et al. 



8. Circumstellar Disks 



As with other aspects of star formation, Chamaeleon has been a valuable laboratory 
for studies of circumstellar disks. As discussed in Sections 14.4.1 and 14.5.1 IR photom- 
etry has been used to find new members by searching for objects that exhibit excess 
emission indicative of disks. Data of this kind also hav e been obtained for known 
members to determine if disks are present (iGlassI [T979h . iKenyon & Gomez! ( 2001 ) 
use d JHKL photomet r y to e stimate the fraction of members of Cha I with disks, 
and lJayawardhana et al.1 (120031) extended these measurements to lower masses with the 
Cha Ha objects. Photometry at longer wavelengths has been measured for most of the 
known members of Cha I and II through wide-field imaging surveys with the Spitzer 



Space Telescope (lYoung et al 2005 : Allers et al.l|2006l: iPorras et al.ll2007l: lAlcala et al.l 
2008l : lDamianov et al.l2007l: ILuhman et al.l2005al]bljcil2008l : lLuhman & Muenchll2008l) . 
Pointed observations with Spitzer also hav e been performed tow ard young st ars scat- 
tered across Chamaeleon that were found by lCovino et al.l dl997al) with ROSAT ( Padg ett et al 
2006). In these Spitzer data, mid-IR excess emission was detected for the faintest 
known members of Cha I, making them the lea st mass i ve brown dwarfs observe d 
to have circumstellar disks (iLuhman et al.ll20d5al]cl 120081 : iLuhman & Muenchl 12008). 
Luh man et al. (2005b) measured disk fractions for 109 low-mass stars and brown dwarfs 
in Cha I and presented 3.6-8 pm photometry f or the objects later than M6. Using a sub- 
set of the images from lLuhman et al] d2005bl) . Damian ov et all (120071) performed a sep- 
arate measurement of photometry for 81 known members and r epeated the disk fraction 
meas urement from Luhma n et al.l ( 2005bh . ILuhman et all ( 20081) and lLuhma n & Mu ench 
(2008) analyzed all Spitzer images at 3.6-24 pm that have been obtained near Cha I and 
presented compilat ions of the photomet ry for more than 200 known members appearing 
within those data. ILuhman et all (120081) found that the ir photometric errors were much 
smaller than those reported by iDamjanov et al.l (120071) for the same objects measured 
from the same images. 

By combining the Spitzer p hotometry with the e xtensive census of known mem- 
bers that is available for Cha I, ILuhman et al.l (120081) investigated several aspects of 
the disk population in this cluster. They used the Spitzer colors to identify the mem- 
bers with disks, as illustrated in Figure (TTJ and measured the fraction of sources with 
disks as a function of mass from 0.01 to 3 M & . As shown in Figure [T7J the disk 
fraction for solar- type stars is higher in Cha I t han in IC 348, even though the two 
clusters have the same age. ILuhman et al.l (120081) suggested that the lifetimes of disks 
around solar-mass stars in Cha I may be longer because of the lower stellar density. 
In addition, because many of the me mbers of Cha I were observe d at multiple epochs 
with Spitzer, ILuhman et al.l ( 2008 ) and lLuhman & Muenchl d2008l) were able to demon- 
strate that st a rs wit h disks have higher levels of mid-IR variability than diskless stars. 
Alcala et all ((2008) performed a similar analysis of th e disk popu lation in Ch a II by 
combining the Spitzer photometry from lYoung et al.l d2005h and IPorras et all ( 2007 ) 
with data at other wavelengths. 
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Figure 17. J^ft'- Mid-IR color-color diagr am for known members of Cha I 
(Luh man et al.l 120081 : iLuhman & Muenc h 2008). Objects with inner disks and en- 
velopes exhibit red colors that are distinctive from the neutral, photospheric colors 
of diskless members. Right: Disk fracti ons as a func tion of mass and spec t ral type for 
memb ers of Cha I (Luhman et al. 2008) and IC 348 (Luhm an et alJ2005bT:lLada et al.l 
2006). 



Disk-bearing members of Cha I and II identified in photometric surveys have been 
examined in detail through optical diagnostics of accretion and mid-IR spectroscopy 
and spectral ener gy distributions. For large samp l es of low- mass stars and brown 
dwarfs in Cha I. lNatta et all d2004l) . iMuzerolle et all d2005l) . and lMohantv et all d2005l) 
searched for evidence of accretion through hi gh-resolution spectroscopy of emi s sion i n 
Ha Ca II, and near-IR hydrogen transitions. lNatta & Testil d200lh . lApai et all d2002h . 
and Sterziket al. (2004) constructed mid-IR spectral energy distributions for the low- 
mass objects Ch a Ha 1, 2, and compared the results to predictions of disk models. 



Bary et al.l (120081) detected rovibrational H2 emission from six members of Cha I (Tl 1, 



T2, T32, T33A, T33B, T43), which they attribute to gas in circumstellar disks. Through 

mid-IR spectroscopy with ISO and Spi tzer, grain growth and crystallinity have been 

studied in disks around solar-mass stars (Gurtler et alll999: Natta et al1l2000l:lKessler-Silacci et al 



2006) and low-mass stars and brown dwarfs dApai et al. I200I) in Cha I and Cha II. Mid- 



IR spectroscopy with Spitzer also has been used to characterize a disk with an inner 



hole, known as a transitional disk, around the solar-mass star CS Cha (Espaillat et al. 



2007h . The presence o f an inner hole in t his disk was originally suggested by obser 



vations of jet emissio n dTakami et al.ll2003h and is probably at least partially caused by 
a stellar companion dGuenther et alj|2007l) . Addition al candidate transitional disks in 
Cha I have been identified throug h Spitzer photometry (iDamjanov et al.l2007l : lLuhman et al. 



2008; Luhman & Muench 2008). 



Because of the close proximity of Cha I, it has been possible to resolve a few 
disks in this cluster through direct imaging. For instance, the disk around the B star 
HD 9 7048 was imaged through mid-IR emis sion from polycyclic aromatic hydrocar- 
bons dLagage et al.l 120061 : iDoucet et al.1 120071) and optical sca ttered light images ob- 
tained with the Hubble Space Telescope dDoering et alj|2007l). Hubble ima ging also 
has resolved an edge-on disk around a low-mass star in Cha I ( Luhman 200^). 
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